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Abstract o f Disclosure 

Process for preparing hexahydrobenzof6,7;!cyclohepta- 
[l,2,3-d,e]isoquinolines from known 10 t ll-dihyriro-dibenzo- 
cyclohepten-5-ones. The compounds are useful as antibacterial 
agents and as central nervous system depressants. 
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55ii invention relates to a proc6s3 for pr paring hexahyd 
b nz [6,7Dcyclohepta[l,2 % 3-d,e]isoquinolines f the formula I 




In which R represents one ,or more substituents, either the sane of 

different from each other, and selected from the group consisting of 

hydrogen, lower alkyl, halogen, hydroxyl, lower alkoxy, lower acyloxy^ 

lower alkylthio, lower alkylsulf onyl , trihaloraethyl, amino, lower 

alkylamine, di-(lower alkyl )aminosulf onyl, and nitro; R 1 is selected 
trtm the group consisting of hydrogen, alkyl, alfconyl, cyclo- 

(0" alkyl, cycloalkylcillyl ana phenylelfcyl cnO, R 8 is. selected fron the 

group consisting of hydros^, altyl* dfcenyl, (lower alko:cy)alkyl, 

cycyloalkyl, cyclociikylali;yl, phenyl, end phcnyleikyl , on* r' is 

hydrogen or lower alkyl; and their pharmaceutical ly acceptable salts. 
In the above passage the word "lower" noans that the 

>■ ■ 

l> chemical group so designated contains from l-*f carbon atoms. 

.Some of the compounds of this invention have been described 
In U.S. Patent 3,^03,157, issued September 2k, 1968. The compounds ' 
of this invention of formula I are useful as antibacterial agents* 
When tested, for example, by a modification of the method described 
by Grove and Randall in "Assay Methods of Antibiotics', 1 Medical 
Encyclopedia, Inc. New York 1955i they have been found to be active 
against Staphylococcus pyogenes (both penicillin-sensitive and 
penicillin-resistant strains) Sarcina lutea, Strepococcus fecalis, 
and Escherichia coll. As antibacterial agents for topical use the 
compounds of Formula I, may be formulated as solutions, creams, or 
.. loti ns with Pharmacol gically acceptabl v hi les c ntaining from 
0.1 to 1.0 percent of the active ingredient. Such fornulations may 
be applied topically t the site of infection as required. 
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The useful central nervous system depressant activity 
of the hexahydrobenzo[l,2]cyclohepta[3,^i5-d,e]isoquinolines 
of formula I and their acid addition salts with pharmaceutical^ 
acceptable acids may be demonstrated in standard pharmacologic 
tests, such as, for example, the tests described by R.A. Turner 
in "Screening Methods in Pharmacology" , Academic Press, New York 
and London, 1965, pp. 69-99. 

When the hexahydrobenzoCl,2]cyclohepta[3 f ^ f 5-d,e]iso- 

quinolines of this invention are used as central nervous system 

10 depressants in warm-blooded mammals, e* g« rats 

and mice, they may be used alone or in combination with 

pharmacologically acceptable carriers, the proportion of 

which is determined by the solubility and chemical nature of 

the compound, chosen route of .administration and standard 

biological practice. For example, they may be administered 

orally in solid form containing such excipients as starch, 

milk sugar, certain types of clay and so forth. They may 

also be administered orally in the form of solutions or 

they may be injected parenterally. For pnrentercl adninis- 

20 tration they may be used in the form of a sterile solution 

containing other solutes, for example, enough saline or 

glucose to make the solution isotonic* 

The dosage of the compounds of this invention will 

vary with the form of administration and the particular 
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compound chosen. Furthermore, it will vary with the particular 
host under treatment. Generally « treatment is initiated* with 
"email dosages substantially less than the optimum dose of the 
compound. Thereafter, the dosage is increased by 6mall 
increments until the optimum effect under the circumstances 
is reached. In general, the compounds of this invention are 
most desirably administered at a concentration level that 
will generally afford effective results without causing any 
harmful or deleterious side effects and preferably at a level 
that is in a range of from about 1.0 mg to about 500 mg per 
kilo per day, although as aforementioned variations v/ill 
occur. However, a dosage level that is in the range of from 
about 10 mg to about 100 rag per kilo per day is most 
desirably employed in order to achieve effective results. 
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The starting material of the formula II in which R 
represents hydrogen, 10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten- 
5-one, is described in J. Am. Chem. Soc. 22* 1673 (1951); its 

1 - methyl, 3-methyl, and 3-t-butyl derivatives are described in 
J. Med, Pharra. Chem. 4, 335 (196D, the 2-methyl derivative in 
French Patent M-2165? the 4-methyl and 3-fluoro derivatives in 
Belgian Patent 582,220; the 1 ^-dimethyl derivative in J. Indian 
Chem. Soc. 2Z, 379 (i960); the 2-chloro and 3-chloro derivatives 
in J. Org. Chem. 22 1' 230 (1962); the 1-chloro and 3~bromo 
derivatives in J. Med. Chem. 8, 829 (1965); the 2,7-dibromo 
derivative in Acta Chem. Scand. 18, 2^37 (1963); the 3"trifluoro- 
methyl derivative in Netherlands Patent 67.07356; the ^-amino 
and 4-methylamino derivatives in U.S. Patent 3,^58,578; the 

2- hydroxy, 3-hydroxy, 2-methoxy, '3-methoxy, and 2-acetoxy 
derivatives in U.S. Patent 3*350, ^05; the 3-methylthio, 

3- methylsulfonyl, 3-dimethylaminosulf onyl , and 3-bromo-7-dimethyl- 
aminosulfonyl derivatives in Netherlands Patent 65.17266; and 

the 3,7- and 3i9-dinitro derivatives in Helv. Chim. Acta. ^6, 
1W9 (1953). 
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A convenient process for preparing the compounds of this 
invention of formula I comprises the following steps. 

A 10,ll-dihydrodibenzocyclohepten-5~one of the formula II 
in which R has the significance defined above io treated with a 
reducing agent such as an alkali metal borohydride, or hydrogen and 
noble metal catalyst, or zinc and sodium hydroxide, preferably 
sodium borohydride in an alcoholic solvent such as ethanol and 
at the reflux temperature of the mixture to obtain the _ _ ^ 

corresponding 5-hydroxy derivative of formula III, 10,11-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-ol. Said last-named compound is 
treated at a temperature between 0° and 25° with a halogenating 
agent such as a hydrohalic acid, preferably anhydrous hydro- 
chloric acid in an inert hydrocarbon solvent, preferably toluene, 
to obtain the corresponding 5-halo derivative of formula IV in 
which X represents a halogen with an atomic weight greater than 
19; when using hydrochloric acid the product obtained is 5-chlorc- 
10, ll-dihydro-5H-dibenzo[a,d]cycloheptene; treating said 5-halo 
derivative of formula IV with a heavy metal cyanide, preferably 
silver cyanide in a hydrocarbon solvent such as for example, 
toluene, and at a temperature up to the boiling point of the 
mixture yields the corresponding 5-nitrile derivative of formula V, 
5-cyano-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene. When using as 
starting material any of the substituted 5-ketones of formula II 
described earlier in this Application, the corresponding substituted 

5-cyano-10,ll-dihydro-5H-dibenzoCa,d]cycloheptene is 'obtained. 
These reactions are shown in the following formulae in which 

R and X are as defined above. 




v. . . ' ■ IV. 

Alternatively! a lOjll-dihydro-dibenzocyclohepten-J-one 
of f ornula II in which R has the significance defined above may 
be treated with a Grignard reagent prepared from magnesium and a 
lower alkoxyraethyl halide or a lower alkyl halide in which the 
halogen atom has an atomic weight greater than 19 1 in an inert 
ether-type solvent. 

This reaction is carried out at temperatures between 
0°C and the reflux temperature of the mixture, for periods of 
time of from, 2-2** hours. Preferred conditions include the use 
TDf diethyl ether or tetrahydrofuran as the solvent, of reaction 
temperatures between 0°C and room temperature, and of reaction 
times of from 4-12 hours. Decomposition with ammonium chloride, 
extraction with a water-immiscible solvent, and evaporation of the 
latter yields the corresponding 5~kydroxy-5-alkyl or 5rhydroxy- 
-5(lower alkoxy)aethyl derivative of f ornula VI in which A 
represents a lower alkyl or a lower alkoxy group. For example, 
when using Grignard reagents prepared from ethyl bromide or from 
methoxym thyl chloride (commercially available as chloromethyl 
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methyl ether) , the compounds obtained are 5-ethyl-10,ll-dihydro- 

5H-dibenzo[a,d3cyclohepten-5-ol or 5-methoxymethyl-10,ll-dihydro- 

5H-dibenzo[;a,d3cyclohepten-5-ol, respectively. Said last- 
named compound of formula VI in which A. represents a lower 

alkoxy group is then treated with an acid, preferably formic 
acid, at an elevated temperature preferably at the reflux tempera- 
ture of the mixture, fbp periods of time of from one to several 
hours. Dilution with water, extraction with a water-immiscible 
solvent arid evaporation of the latter yields the corresponding 
carbonyl derivative of formula VII in which R 3 represents hydrogen, 
and R is as defined in the first instance, i.e. 10,11-dihydro- 
5H-dibenzoCa,d]cyclohepten-5-aldehyde or, when using as starting 
material any of the substituted 5-ketones described earlier in 
this Application, the correspondingly substituted 10,11-dihydro- 
5H-dibenzo[a , d] cyclohepten-5-aldehyde . 

Alternatively, 10,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-aldehyde may also be prepared in the manner described by 
Ackermann et al. , in Can. J. Chem. Vol. k7< **327 (1969), by 
treating 10,U-dihydro-5H-dibenzoCa,d]cyclohepten-5-one (II) 
in solution in dimethylsulfoxide and in the presence of sodium 
hydride with a molar excess of trimethylsulfoniun iodide to 
obtain the corresponding epoxide, spiroXo,ll-dihydro-5H-dibenzo-" 
Ea,d3cyolohepten-5^- Bp oxide^and treating the latter compound 
with boron trifluoride etherate, to obtain the desired 5-aldehyde. 
of formula VII in which R and R 3 are both hydrogen. 

Alternatively, a 5-hydroxy-5-lower alkyl derivative of 
formula VI in which R is as defined in the first instance 
and A represents a 1 w r alkyl gr up, is treat d with a 
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dehydrating agent, pr ferably,. acetic anhydride and/or ac tyl 

chloride for 2-60 minutes at a temperature from 20-100°C, 

f llowed by heating und r reduc d pressur at an elevated 

temperature, to obtain the corresponding unsaturated derivative 

of formula Vila in which R is as defined in the first instance 

and R 3 represents a lower alkyl grou£. Preferred conditions 

for this reaction include treatment with a %rl mixture of acetic 

anhydride and acetyl chloride for 5-25 minutes at about 50*0, 

quenching with ice, extraction with a water-immiscible solvent, 

evaporation of the latter, and distillation of the residue, to 

obtain the corresponding unsaturated derivatives of formula Vila, 

When using, for example J^ethyl-lOVll-dihydro-JH-dibenzoCa^d]- 

cyclbhepten-5-ol as starting material, the compound thus obtained 

is 5-ethylidene-10 f ll-dihydro-511-dibenzoCa , d] cycloheptene (Vila , R=H , R 3 , CH ? ) 

Said last-named compound of formula Vila is treated with ah 
organic peracid at an elevated temperature for several hours 
. to. obtain the corresponding diol of formula Vllb, in which R 3 
represents a lower alkyl group, which is in turn treated with a 
jtfueral acid, preferably dilute sulphuric acid at an elevated 
temperature for several hours to obtain the corresponding 
compound of formula VII in which R is as defined in the first 
instance and R 3 is lower alkyl. Preferred conditions for the 
above reactions include the use of performic acid, prepared in situ 
flrca formic acid and hydrogen peroxide, at temperatures of from 
50-100*C, for hours, dilution with water, extraction vith a 
vater- immiscible solvent, evaporation of the latter, heating the 
residue with 25 per cent (volume by volume) sulfuric acid at the 
reflux temperature of the mixture for 2-U hours, extraction with a 
vater- Immiscible, solvent, evaporation* of the latter, and distilling 
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the residue under reduced pressure, to obtain th corresponding 
compound of formula VII in which R is as defined in the first 
instance and R^ is lower alkyl. When using, for example, the 
5-ethylidene derivative described above in this sequence of 
reactions, the compound obtained is 5-acetyl-10,ll-dihydro-5H- 
dibenzo[a,d]cycloheptene, and when using as initial starting 
material any of the substituted 5"ketones described earlier in 
this Application, the correspondingly substituted 10,11-dihydro- 
5-acetyl-5H-dibenzo[a f d]cycloheptenes are obtained. In the same 
manner, when using Grignard reagents prepared from propyl, butyl 
or pentyl halides and proceeding as above, the corresponding 
5-propionyl f 5-butanoyl, and 5-pentanoyl derivatives are also 
obtained. These reactions are shown in the following formulae 
in which R, R^ and A have the significance defined above. 
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Vila. viib. 

The carbonyl derivative of formula VII in which R 3 
represents hydrogen or a lower alkyl group and R is as defined 
in the first instance is then treated with hydroxylamine to 
obtain the corresponding oxime of the formula VIII , and said 
oxirae of formula VIII is treated with a reducing agent, preferably 
Raney nickel alloy or hydrogen in the presence of a heavy 
metal catalyst, to obtain the corresponding amine of formula IX 
in which R 1 represents hydrogen and R and R 3 are as defined in the 
first instance. Thus, when using as starting material the compound 
of formula VII in which R and R 3 both represent hydrogen, viz., **' 
lOtll-dihydro-SH-dibenzoCa^Jcyclohepten-J-aldehyde, there is 
obtained the corresponding amine of formula IX, 10,ll-dihydro-5H- 
dibenzo[a,d3cyclohepten-5-ylmethylamine; and when using as start- 
ing material the compound of formula VII in- which R is hydrogen 
and R 3 is raethjil, viz., 5-acetyl-ia,ll-dihydr(7-5H-dibenzoCa,d]- 
cycloheptene , there is obtained the amine of formula IX in which 



i 

R and R are both hydrogen and R" 7 is methyl, viz. HL0,ll-dihydro-5H- 
dibenzo[a % d]cyclohepten-5-yl>— ethylaraine. Similarly, when using 
any of the substituted derivatives of formula VII described above 
as starting materials, i.e. any of the compounds of formula VII in 
which R and R 3 are as defined in the first instance except that 
R may not be hydrogen, the correspondingly substituted amines of 
formula IX are obtained. These reactions are preferably carried out 
at about room temperature in an aqueous lower alkanol as the solvent 
and in the presence of an alkali metal hydroxide. 

Alternatively, said oxime of formula VIII in which R 3 
represents hydrogen and R is as defined in the first instance may 
be treated with a dehydrating agent, preferably acetic anhydride, at an 
elevated temperature, preferably at the reflux temperature of the 

mixture, to obtain the corresponding nitrile of formula V, and said 
nitrile is treated with a reducing agent, preferably Raney nickel 

alloy in an alkaline medium or a noble metal catalyst in the presence 
of hydrogen, preferably at or about room temperature, to obtain the 
corresponding amine of formula IX in which R 1 and R 3 represent hydrogen 
and R is as defined -in the first instance. 

As another alternative, a carbonyl derivative of formula VII in 
which R and R 3 are as defined in the first instance is treated with 
an amine of the formula R 1 !^ in which R 1 is as defined in the first 
instance in solution in an inert solvent and in the presence of 
hydrogen and a catalyst,, at a temperature within the range of from 

-jOfO^Q^C-f-and at a pressure above atmospheric- pressure. — Preferred - 
conditions include the use of a flower alkanol as the -solvent, of Tbnoy 

nickel as a catalyst, of hydrogen at a pressure of 1000-1500 p.s.i., 
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and of a temperature range of from 70-100°C for a period of 
time of about two hours. The amine of formula IX in which 
R, R 1 and R 3 have the significance defined above thus obtained 
may be isolated by evaporation of the solvent or by precipita- 
tion as an insoluble salt, preferably the hydrochloride salt, 
from which it may be regenerated by addition of alkali. For example, 
when starting with 10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5- 
aldehyde and using ethylamine in the above process, there is 
obtained N-ethyl<10,ll-dihydro-5H-dibenzoCa ,d]cyclohepten-5-y^ 
methylamine (IX, R and R 3 = H, R 1 = C^), and when starting with 
5-acetyl-10,ll-dihydro-5H-dibenzoCa,d]cycloheptene and again using 
ethylamine as above, there is obtained N-ethyl-l-(lO,U-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-^hylamine (IX, R = H, R^C^, R 3 « 
CHj). Similarly, when using as starting materials any of the 
compounds of formula VII in which R and R 3 are as defined in the 
first instance except that R may not be hydrogen, and reacting it 
with any amine of the formula R 1 N!^ in which R 1 is as defined in 
the first instance, the correspondingly substituted aminos of 
formula IX are obtained* 

These reactions are shown in the following formulae in 
which R, R 1 and R 3 are as defined in the first instance. 



30 
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Another alternative for obtaining said amine of formula IX 
consists in treating a ketone of formula II in which R is as defined 
in the first instance, with a lower alkyl ester of an a-haloalkanoic 
acid of formula XCHR^COO( lower alkyl) in which X is a halogen with 
an atomic weight greater than 19* and is as defined in the 
first instance, in the presence of zinc metal under 

the standard conditions of the Reformat skii reaction such as described, 

for example, in "Organic Reactions 11 , Vol. 1, John Wiley & Sons, New 

York 19^2^ or. with a lower alkyl ester of an alkanoic acid of the formula 

r'c^COCX lower alkyl) in which R^ is as defined in the first instance, in 
the presence of a Grignard reagent prepared from a lower 

alkyl halide and a di-( lower alkyl) amine in an inert solvent 

under the conditions of a the reaction described* by Sisido et- al . in 

J, Am. Chenu Soc, Vol. ?S p. 625** (19?2)» Preferred 

conditions include the use of diethyl ether as a solvent , of 

ethyl bromide as the lower alkyl halide, of diethylamine as 

the di-( lower alkyl) amine, and of the methyl, isopropyl or t-butyl esters 

of the a-haloalkanoic acid or of the alkanoic acid. In 

both cas.es there is obtained the corresponding 5~hydroxy~5~ 

alkanoic acid lower alkyl ester of formula X in which R and R^ 

are as defined in the first instance. In this mannor, whon 

starting with the 5-ketone of formula II in which R is hydrogen 

and reacting it with, for example methyl, isopropyl, or t-butyl 

bromoacetate or methyl, isopropyl, or t-butyl propionate, there 

.,-are obtained (5-hydroxy-10,ll-dihydro-5H-dibenao[a f d-3cyolohepten- 

5-y3) acetic acid methyl, isopropyl, or t-butyl ester (X, R = R^ = H, 

lower alkyl = methyl, isopropyl, or t-butyl) and 2-(5-hydroxy-10,ll- 

dihydro-5H-dibenzo[a,d]cycloh pten-5-yl)propi nic acid methyl, . 
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isopropyl, or t-butyl ester (X, R = H, Ir = CH^ , 1 wer alkyl = 

methyl, is opropyl or t -butyl) ♦ When starting with a 5~ketone of 

formula II in which R has the significance defined in the first 

instance except that it may not be hydrogen and proceeding as 

above, there are obtained the correspondingly substituted 

derivatives of the compounds of formula X named above. 

Said compound of formula X is then treated 
with a mineral acid in a solvent under anhydrous conditions at 

a temperature within the range of from 0°C to room temperature , to 
'yield the correGnonding 5-yHdenealkanoic acid of formula XI in which 
R and R 5 are as defined in the first instance. Preferred conditions 
for this combined hydrolysis and dehydration include the use of a mix- 
ture of chloroform and glacial acetic acid as solvent, of anhydrous 
hydrogen bromide as the mineral acid, and of a reaction temp- 
erature within the range of from 10°C-15°C. Alternatively, 
said last-named compound of formula XI in which R is as defined in 

the first instance and R^ is hydrogen may also be obtained by treat- 
ing a ketone of formula II with a di-tlower alkyDraalonate in an 
inert solvent and in the presence of a strongly basic condensing 
agent, to obtain the corresponding compound of formula XII in which 
R is as defined in the first" instance, and 

treating said compound of formula XII at an elevated temperature with 
a base, to obtain the corresponding 5-ylidenealkanoic acid of 
formula XI in which R is as defined in the first instance and R^ 
is hydrogen. Preferred conditions for this reaction include the use 
of an ether-type inert sonvent, such as, for example tetrahydrofuran 
- or dimethoxyethane, of an alkali metal alkoxideor hydride as the 
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c ndensing agent, and of aqueous alkali metal hydroxide solution as 

the base, at temperatures between 5O150°C, for periods of time of 

from 2-2** hours. 

As another alternative for obtaining said compound 

of formula XI in which R and R^ are as defined in the first , 

instance, a ketone of formula II is treated in an inert col vent in 

the presence of a base at a temperature between 20°C and tho boiling 
point of the mixture for periods of time of from 1-8 hours 

with a di-( lower alkyl )phosphonoalkanoic acid lower aUcyl ester or 
ar di-(lower alkyl)phosphonoalkanoic acid nitrile of the formula 
(lower alkyl-0) 2 P<-*0)CHR^I in which R-* is as defined in the 
first instance and M represents the group COO(lower alkyl) or 
CN, to obtain the corresponding ylidenealkanoic acid lower 
alkyl ester or ylidenealkanoic acid nitrile of formula XIII in which 
a » R? and M have the significance defined above. Said last- 
named compound of formula XIII is then treated with a mineral 
acid or with an alkali metal hydroxide to yield the correspond- 
ing 5-ylidenealkanoic acid of formula XI in which R and R 5 are 
as defined in the first instance. Preferred conditions for this 
reaction include the use. of commercially available trimethyl- 
phosphonoacetate, of dimethylformamide as the inert solvent, 
of sodium hydride as the base, of a reaction temperature at or 
near the boiling point of the mixture and of a reaction time of 
about 2-*f hours, quenching with water, extraction with a water- 
immiscible solvent, evaporation of the latter, and treatment of 
the residue with alkali, preferably in aqueous alcoholic 
solution, to obtain the 5-ylidenealkanoic acid of formula XI in 
which R and R^ are as defin d in th first instance. 
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In this manner! when using as starting materials the 

compounds of formula X^for example (5-hydroxy-10,ll-dihydro-5H- 

dibenzo[a,d}cyclohepten-5-yl) -acetic acidraethyl ester or 2-(5-hydroxy- 

10 , ll-dihydro-5H-dibenzo[a , d] cyclohepten-5-yl ) -propionic acid 

methjLester or, more conveniently, the corresponding isopropyl or 

t-butyl esters, and treating said compounds with hydrogen bromide, 

or by treating the ketone of formula II in which R is hydrogen 

withmethyl dimethylphosphonoacetate or methyl 2-(dimethylphosphono)- 

propionate or dimethylphoaphonoacetonitrile or 2- (dime thylphos phono)- 

10 propionitrile , and treating the resulting ylidene acetic or ylidene 

propionic acid esters of formula XIII viz., (lO,ll-dihydro-5H- 

dibenzo[a,d]cyclohepten-5-ylidene)acetic acid or 2-(10,ll-dihydro- 

5H-dibenzcCa,d]cyclohepten-5*ylidene)propionic acid methyl, isopropyl or 

t-butyl esters with a mineral acid such as, for example, sulfuric 
acid, or with an alkali metal hydroxide, for example sodium 

hydroxide, or the corresponding nitrileoof formula XIII, viz., 

(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)acetonitrile or 
2-(lO,ll-dihydro-5K-dibenzo[a,d]cyclohepten-5-ylidene)-propionitrile 
with an alkali metal hydroxide such as, for example, potassium 
20 hydroxide, there are obtained (lO,ll-dihydro-5H-dibenzo[a,d]- 

cyclohepten-5-ylidene) -acetic acid (XI, R = R 5 = H) and 2-(l0,ll- 
dihydro-5H-dibenzo[a ,d]cyclohepten-5-ylidene)-propionic acid " 
(XI, R » H, a CHj), respectively. The former compound 
(XI, R s s H) is also obtained when treating the 5-ketone 
of formula II in which R is hydrogen with diethyl malonate , 
treating the resulting compound of formula XII with potassium 
hydroxide, to obtain the corresponding free acid and heating said 
acdd to a temperature of from 100 to 200°C. 
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When using as starting materials the appropriately 
substituted derivatives of the compounds of formulae X or II, 
i.e* those obmpounds of formulae X or II in which R is as 

defined in the first instance except that it may not be hydrogen, 
the correspondingly substituted derivatives of the ylideneacetic 
or ylideneprbpionic acids of formula XI are obtained. 

II. 




R R 

CHR^COOdower alkyl) 



R R 

COOdov.'cr alkyl) 

^COOClower alky;.) 
XII # 





-C-C0OH 



XI. 

In the further process for obtaining said amine of 
formula IX we have found it advantageous to proceed via the 
corresponding acid amide. Thus, a nitrile of the formula XIII 
in which B and R 3 are as defined in the first instance and M represents 
the group CN is treated with a hydrating agent to obtain the 
corresponding ylidenealkanoic acid amide of formula XIV. Preferred 
conditions for this reaction include the use of sulfuric acid or an 
alkali metal hydr xid , pref rably potassium hydroxide, as a 
hydrating ag nt, r action temperatures within the range of 
from-50-150°C, and reaction times of from 1-48 hours. 
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Extraction with a water-imniscible solvent and evap ration of the 
latter yields the corresponding ylidenealkanoic acid amide of 
formula XIV in which R and R 3 are as defined in the first instance. 

In this manner , when using 
ae starting material for example (10,ll~dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-ylidene)-acetonitrile (XIII, R = R 3 = H, M = CN) 
or 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)- 
propionitrile (XIII, R = H, R 3 = CH^, M = CN) and treating 

with sulfuric acid or preferably potassium hydroxide, 
there are obtained the corresponding (10,ll-dihydro-5H~ 
dibenaoCa,d]cyclohepten-5"ylidene)-acetaraide (XIV, R = R 3 = H) 
and 2-(lO t ll-dihydro-5H-dibenzoCa,d3cyclohepten-5-ylidene)- 
propionamide (XIV, R = H, R^ = CH^), respectively. 

Alternatively, the same compound of formula XIV is also 
obtained by treating a ketone of the formula II with a di-( lower 
alkyl)phosphorioalkanoie acid amide of the formula (lower alkyl-O)^ 
P(-* 0)CHR 5 C0NH 2 in which R 3 is as defined in the first 
instance, in an inert solvent in the presence of a base. 
Preferred conditions for this reaction include tho use of 
diethylphosphonoacetic acid amide or 2-(diethylphosphono)- 
propionic acid amide, of sodium hydride in dimethylformamide as 
the base, reaction temperatures of from room temperature to the * 
boiling point of the mixture and of reaction times of from 1-8 
hours, preferably 2-** hours, quenching with water, extraction with 
a water-immiscible solvent and evaporation of the latter* 

When using as starting materials the substituted compounds 
of formulae XIII or II. in which R is as defined in the first instance 



exc pt that it may n t be hydrogen, th correspondingly substituted 
ylidene alkanoic acid amides of formula XIV are obtained* 

The ylidenealkanoic acid amide of formula XIV in which R 
and R 3 are as defined in the first instance obtained in 
this manner is then treated with hydrogen in the presence 
of a noble metal catalyst, preferably 1C# palladium on 
charcoal in suspension in an anhydrous lower alkanol, 
preferably ethanol, to yield the corresponding 5*alkanoic acid 
amide of formula XVI in which R and R 3 are as defined in the first 
instance. When using as starting materials any of the ylidene* 
alkanoic acid amides of formula XIV described in the preceding 
paragraph there are obtained, for example, (lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5~yl)-acetamide (XVI, R = R 3 = H), 
a-tlO^lMihydro-SH-dibenzoCa^Dcyclohepten-S-ylJ'P^Pi 0 " 8 ^ 1316 
(XVI, R = H, R 3 » CH^ ) and their substituted derivatives of 
formula XVI in which R is other than hydrogen as defined in the 

first instance* 

As another alternative, an ylidenealkanoic acid of 

formula XI may be treated with a reducing agent such as, for 
example, hydrogen and a noble metal catalyst, in solution in 
an anhydrous alkanol, to obtain the corresponding 5-alkanoic 
acid of formula XV in which R and R 3 are as defined in the 
first instance. Preferred reaction conditions include the use of 
palladium on charcoal as catalyst and of anhydrous ethanol as the 
solvent. In this "manner, when starting with a compound of formula XI 
in which R is hydrogen (lO,ll-dihydro-^-dibenzoCa,dGcyclohepten- 
5-ylidene) -acetic acid or 2-(lO,ll-dihydro-5H-dibenzo[a,d3cyclo- 
h pt n-S-ylid n )-pr pionic acid or th ir substitut d derivatives 
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in which R has tho significance other than hydrog n defined in the 
first instance there are obtained the corresponding 5-alkanoic 
acids (10 t ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-acetic 
acid (XV, R = R 5 = H), 2-(l0 1 U-<iihydro-5H'-dibenzoCa 4 d]cyclohepten- 
5-yl) -propionic acid (XV, R = H, R- 5 = CH^) , and their substituted 
derivatives in which R has the significance other than hydrogen 
defined in the first instance, respectively. 

The 5-alkanoie acid of formula XV obtained as described 
above is then treated with a halogenating agent to obtain the 
corresponding acid halide, and the latter compound is treated 
in solution in a solvent with ammonia to obtain the correspond- 
ing 5-alkanoic acid amide of formula XVI. Preferred conditions 
for these steps include the use of thionyl chloride as halo- 
genating agent and of concentrated aqueous ammonia in acetone 
as the solvent. 

In another alternative for obtaining the above amide 
of formula XVI an ylidenealkanoic acid of formula XI is 
treated with a halogenating agent to obtain the corresponding 
ylidenealkanoic acid halide, treating the latter in a solvent 
with ammonia to obtain the corresponding ylidenealkanoic acid 
amide of formula XIV, and treating said last-named compound 
with a reducing agent such as, for example, hydrogen and a noble 
metal catalyst, to obtain the corresponding alkanoic acid amide 
of formula XVI. Preferred reaction conditions include the use 
of thionyl chloride as the halogenating agent , of concentrated 
aqueous ammonia in acetone, and of hydrogen with palladium on 
charcoal as the noble metal catalyst as the reducing agent. 
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As still another alternative ,an ylidenealkanoic acid 

lower alkyl ester of formula XIII in which M represents the 

group COO(lower alkyl) and R and R 3 are as defined in the first 

instance is treated in a solution in a solvent 

with ammonia to yield the corresponding ylidenealkanoic acid 

amide of formula XIV, and said last-named compound is treated 
with a reducing agent, for example hydrogen and a noble metal 
catalyst, to yield the corresponding 5-alkanoic acid amide of 
formula XVI. Preferred conditions for these steps include the 
use of a lower alkanol as the solvent and of hydrogen as the 
reducing agent with palladium on charcoal as the noble metal 
catalyst . 

In this reaction, the order of steps may also be 
reversed, as follows. An ylidenealkanoic acid lower alkyl ester 
of formula XIII in which M represents the group COOdower alkyl), 
and R and R 3 are as defined in the first instance, for example 
(lO,ll-dihydro-5II-dibenzoCa,d]cyclohepten-5-ylidene)-acetic acid 
methyl ester, 2-(10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)- 
propionic acid methyl ester, or their substituted derivatives in 
which R has the significance other than hydrogen defined in the 
first instance, is treated with a reducing agent, for example 
hydrogen and a noble metal catalyst, to yield the corresponding 
alkanoic acid lower alkyl ester of formula XVII in which R and R 3 
are as defined in the first instance, in this case (10,11-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-acetic acid methyl ester (XVII, 
R = R 3 = H, lower alkyl * CI^), 2-(l0,ll-dihydr -5H-d±b nzo[a,d]- 
cyclohepten-5-yl)-propionic acid m thyl est r (XVII, R * H, 
R 3 = CH , 1 w r alkyl = CH_) and th ir 
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substituted derivatives of formula XVII in which R has the significance 
other than hydrogen defined in the first instance. Said last-named 
compound is then treated with ammonia in solution in a solvent to 

obtain the corresponding alkanoic acid amide of formula XVI . 
Preferred conditions for these steps are the same as listed 
immediately above* 

As another alternative, an alkanoic acid lower alkyl 
ester of formula XVII is treated with a mineral acid or with 
an alkaki metal hydroxide to obtain the corresponding alkanoic 
10 acid of formula XV which is then converted to its corresponding 

alkanoic acid amide of formula XVI in the manner described 
above. 

In these various manners, when starting with any of the 
ylidenealkanoic acids or their lower alkyl esters of formulae XI or 
XIII, or with any of the 5-alkanoic acids or their lower alkyl 
esters of formulae XV and XVII, and proceeding as described above, 
there are ootained the corresponding amides of formula XVI, viz., 
(10,U-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-acetamide (XVI , 
R « R 3 * H), 2-(10,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)- 
20 propionamide (XVI, R = H, R 3 * CH^), and their substituted 

derivatives of formula XVI in which R has the significance other 
than hydrogen defined in the first instance, respectively. 

In still another alternative pathway for preparing 
the alkanoic acid amide of formula XVI, a 5""hydroxy derivative 
of formula III in which R is as defined in the first instance is 
treated with an a-cyanoalkanoic acid of the formula R 3 CH(CN)COOH 
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or with an a-cyanoalkanoic acid low r alkyl ester 
of the formula H^CH(CN) COO (lower alkyl) in which R 3 
is as defined in the first instance in an acid solvent 
and in the presence of an acidic catalyst* to yield the correspond- 
ing nitrile of formula XVIII in which R and R 3 are as defined in 
the first instance, and the latter compound is either treated with 
a hydrating agent, such as sulfuric acid, a mixture of sulfuric and 
acetic acids, or a dilute solution of an alkali metal hydroxide in 
a lower alkanol, to obtain the corresponding alkanoic acid 
amide of formula XVI, or with a mineral acid or an alkali 

10 

metal hydroxide to obtain the corresponding alkanoic acid of 

formula XV from which the corresponding alkanoic acid amide XVI Is 

prepared as described above • 

Preferred conditions for the condensation of the 

5-hydroxy derivative of formula III with the a-cyanoalkanoic 
acid of the formula R-'ciKCNjCOOH or its corresponding 

lower alkyl ester are similar to those described by 
Goldberg and Wragg in J. Chem. Soc. 1957. p. ^23. The preferred 
solvent is glacial acetic acid and the preferred acidic catalyst 
is anhydrous zinc chloride. The reaction is carried out at an 
20 elevated temperature, preferably at the reflux temperature of the 

mixture, for periods of tome of from *f-2^ hours, preferably 6-12 
hours. Dilution with water, extraction with a water-immiscible 
solvent and evaporation of the latter yields the corresponding 
nitrile of formula XVIII in which R and R 5 are as defined in the 
first instance. 

Alternatively, the nitrile of formula XVIII is also 
obtained by treating a compound of the formula XIII in which R 3 is 
as defined in the first instance and M represents the group CN with 
hydrog n in the pres nee of a m tal catalyst, Pref rred c nditions 
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for this reaction include the use of palladium on charcoal as 

catalyst and of ethanol as the solvent* 

The preferred hydrating agents for converting the above 
nitrile of formula XVIII to the corresponding amide of formula XVI 
are 57# aqueous sulfuric acid, or a mixture of sulfuric acid, 
glacial acetic acid and water (1:1:1 by volume) or 3~8# potassium 
hydroxide in solution in a lower alkanol, preferably isopropanol. 
Treatment of the nitrile of formula XVIII with the above reagents 
at an elevated temperature, preferably at the reflux temperature 
of the mixture, for periods of time of from 2-**8 hours.* preferably 
k-2k hours, yields the corresponding amide of formula XVI in 
which R and R^ are as defined in the first ihstance. 

The preferred agent for converting the nitrile of 
formula XVIII to the corresponding alkanoic acid of the 
formula XV is concentrated potassium hydroxide, preferably 
20-40# f in solution in an aqueous lower alkanol, preferably 
wthanol or isopropanol. Hefluxing for 8-2*+ hours, evaporation 
of the solvent, acidification of the residue, extraction with a 
water-immiscible solvent, and evaporation of the latter yields 
the corresponding alkanoic acid of the formula XV in which R and 
R^ are as defined in the first instance. 

In the manner described above, when starting with 
lOtll-dihydro-JH-dibenzoCa^dlcyclohepten-S-ol (III t R = H) or 
with any of its substituted derivatives of formula III in which 
R has the significance other than hydrogen defined in the first 
instance i and reacting said compound of formula III with 
cyanoac tic acid or a-cyanopropionic acid, r with th ir respecti 
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lower alkyl, e.g. ethyl esters, there are obtained the 
corresponding nitriles of formula XVIII, viz., (lO f ll-dihydro-5H- 
dibenzoCa f d]cyclohepten-5-yl)-acetonitrile (XVIII, R s R 3 = H) , 
2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-propionitrile 
(XVIII, R s H, R 3 = UHj), and their substituted derivatives of 
formula XVIII in which R has the significance other than hydrogen 
defined in the first instance. Said compounds are then 
converted in the various manners described above either to the 
corresponding alkanoic acids of formula XV or to the correspond- 

10 ing amides of formula XVI, both described above. 

Alternatively, a 5"ketone of formula II is treated with 
acetylene in the presence of a basic condensing agent such as, 
for example, sodium amide, to ootain the corresponding 5-hydroxy- 
5-ethynyl derivative of formula XIX ; the latter compound is 
treated with an acid isomerizing agent such as, for example, 
sulfuric acid to ootain the corresponding aldehyde of formula XX, 
which is in turn treated with an oxidizing agent such as, for 
example, silver nitrate, to obtain the corresponding ylidene- 
alkanoic acid of formula XI in which R 3 represents hydrogen, 

20 from which the corresponding alkanoic acid of formula XV and 

finally the corresponding alkanoic acid amide of formula XVI is 
prepared as described above. ' 

Preferred conditions for these reaction steps are 
similar to those described, for example, in the chapter 
"Acetylene Chemistry" on pp. IJb ff . of "Progress in Organic 
Chemistry", Vol. 1, Butterworths, London 1952. They include 
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th use of s dium amide prepared in situ from sodium and liquid 
ammonia as the basic condensing agent , mixtures of liquid . 
ammonia and diethyl ether as solvent, reaction temperatures of 
from -60°C to room temperature, and reaction times of from 6-2** 
hours. In this manner, when starting with 10,ll-dihydro-5H-dibenzo- 
[a,d3cyclohepten-5-one (II, R * H) or with any of its substituted der- 
ivatives of formula II in which R has the significance other than 
hydrogen defined in the first instance, there is obtained 10,11- 

dihydro-5-ethynyl-5H-dibenzo[a,d]cyclohepten-5-ol (XIX, R = H) or its 
substituted derivatives of formula XIX in which R has the 

significance other than hydrogen defined in the first instance, 

respectively* Preferred conditions also include the use of 

approximately 3($ aqueous sulfuric acid as the isomerizing 

agent, and carrying out the isomerisation in solution in a 

lower alkanol, for example ethanol, at an elevated temperature, 

preferably at the reflux temperature of the mixture, for periods 

of time of from 5"60 minutes. Coolinp^followed by filtration 

yields (10,ll-dihydro-5H*dibenzo[a ,d]cyclohepten-5~ylidene)- 

acetaldehyde (XX, R = H) or its substituted derivatives of 

formula XX in which R has the significance other than hydrogen 

defined in the first instance, respectively. Preferred 

conditions for the subsequent oxidation reaction include the r 

use of an aqueous solution of silver nitrate mixed with a 

solution of the appropriate aldehyde of formula XX in a lower 

alkanol, preferably ethanol, and introducing said mixture into 

an aqueous alkanolic solution of potassium hydroxide. Filtration, 

washing, ^acidification of the filtrates and washings with dilute 

nitric acid, filtration and crystallization yields the 

c rr sp nding ylid ne» 
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ac tic acid of f rmula XI (R = H) described earli r in this 
Application, from which the corresponding 5"alkanoic acid of formula 
XV (r'.= H) described earlier in this Application is obtained by 
treatment with a reducing agent, preferably palladium on charcoal 
and hydrogen, as described above. The corresponding amide of 
formula XVI (R^ = H), also described earlier in this Application, 
is then ODtained from said 5~alkanoic acid in the manner described 
above. 

These reactions are shown in the following formulae in 
10 which R and R^ have the significance defined above. 
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Additi nal pathways f r preparing th alkanoic acid 
amide of formula XVI include the reaction of a 5-halo derivative 
of formula IV in which R and X are as defined in the first 
instance with an alkali metal or an alkali earth metal derivative of 
a di-dower alkyl) malonate of the formula (Met)R ? C(C00Q) 2 in 
which Met represents an alkali or an earth alkali metal,, r' is 
as defined in the first instance, and Q represents a lower alkyl 
group, to obtain the corresponding compound of formula XXI in 
which R, R^ and Q are as defined above. Said last-named compound 
of formula XXI in which R, R^ and Q are as derined above is 
treated at an elevated temperature with a base to yield the 
corresponding compound of formula XXI in which R and R* 5 are as 
defined above and Q is hydrogen. Heating said last-named compound 
at an elevated temperature yields the corresponding alkanoic acid 
of formula XV in which R and R^ are as defined in the first 
instance, from which the corresponding alkanoic acid amide of 
formula XVI in which R and R 5 are as defined above is prepared 
as described above. Preferred conditions for this reaction 
include the use of sodium as the alkali metal or of magnesium 
as the alkali earth metal, of diethylmalonate or of a lower alkyl 
derivative thereof, and carrying out the condensation reaction in 
solution in a solvent such as a lower alkanol or an ether or ' 
cyclic ether; preferably, the metal salt of the dialkylmalonate 
is formed in ethanol which is then removed and replaced by 
tetrahydrofuran for the condensation. In the transformation of 
the resulting compound of formula XXI to the corresponding free acid 
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of formula XXI in which Q ia hydrogen it is advantageous to use 
as a base an alkali metal hydroxide, preferably potassium hydroxide 
in aqueous ethanol at the reflux temperature of the mixture. The 
resulting free acid of formula XXI in which Q is hydrogen and R and 
R 3 are as defined above is then heated at a temperature within the 
range of from 100-200°C, preferably at 150-l8O°C, to yield the 
corresponding alkanoic acid of formula XV, from which the 
corresponding amide of formula XVI is obtained as described earlier 
in this Application, 

In this manner, when starting with 5-chloro-10,ll-dihydro- 
5H-dibenao[a,d]cycloheptene (IV, R = H) or with any of its 
substituted derivatives of formula IV in which R has the significance 
other than hydrogen as defined in the first instance, and condensing 
it in the manner described above with diethyl malonate or with 
diethyl 2-methylmalonate, there is first obtained the corresponding 
compound of formula XXI in which Q is lower alkyl, via., 2-(l0,ll- 
dihydro-5H-dibenaoCa t d]cyclohepten-5-yl)-malonic acid diethyl ester 
(XXI, R = R 3 = H, Q * C 2 H 5 >, 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)-2-methylmalonic acid diethyl ester (XXI, R = H, 
R 3 « CEy Q a C 2 H 5 ) f or their substituted derivatives of formula XXI 
in which R has the significance other than hydrogen defined in the 
first instance. Treating any of said compounds of formula XXI 
at an elevated temperature with a base yields the corresponding 
free acids of formula XXI, viz., 2-(lO t ll-dihydro-5H-dibenzo[a ,d> 
cyclohepten-5-yl>-malonic acid (XXI, R = R 3 sQ = H), 2-(lO,ll- 
dihydro-5H-dibenzo[a »d]cyclohepten-5-yl)-2-methylmalonic acid 
(XXI, R = Q = H, R 3 = CH-), and th ir corresponding derivatives 
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f formula XXI in which R 3 is as defined in the first instance, 
Q is hydrogen, and R has the significance other than hydrogen 
defined in the first instance. Heating any of said last-named 
compounds at 100-200°C yields the corresponding alkanoic acid 
of formula XV from with the corresponding amide of formula XVI 
is obtained as described earlier in this Application. Both these 
compounds of formula XV and of formula XVI have also been described 
above. 

Alternatively, a compound of formula XII is treated with 
hydrogen and a noble metal catalyst to obtain the corresponding 
compound of formula XXI in which Q represents a lower alkyl group 
and in which R 3 represents hydrogen. Treatment of said last-named 
compound with a base in the manner described above yields the 
corresponding free acid of formula XXI in which R 3 and Q both 
represent hydrogen. Heating said last-named compound to 100-200*0 . 
in the manner described above yields the corresponding alkanoic 
acid of formula XV in which R^ represents hydrogen, and said last- 
named compound is converted to the corresponding alkanoic acid amide 
of formula XVI in which R 3 represents hydrogen in the manner 
described above. Preferred conditions include the use of palladium 
oh charcoal as the catalyst and of aqueous ethanolic potassium 
hydroxide as the base. 

Alternatively said compound of formula XXI in which R and 

R 3 are as defined in the first instance and Q represents hydrogen 
is ootained by treating a 5-hydroxy derivative of formula III 

with a malonic acid of the formula R 3 CH(C00H) 2 in which R 3 is 

as defined in the first instance^ at an elevated temperature and 



-52- 



AHP-53^8 



in a 6olvent. Treatment of said compound of formula XXI in which 
R, R 3 and Q are as defined above with an organic base at an 
elevated temperature followed by acidification yields the correspond- 
ing alkanoic acid of formula XV in which R and R 5 are as defined in 
the first instance, and the conversion of the latter compound to 
the corresponding amide of formula XVI is carried out as described 
above. The conversion of said last-named compound of formula XXI to 
the corresponding alkanoic acid of formula XV and ultimately to the 
corresponding alkanoic amide of formula XVI, R and R 3 in both 
formulae being as defined in the first instance may also be carried 
out in the same manner as described earlier in this Application. 

Preferred reaction conditions include the use of glacial 
acetic acid as solvent and of temperatures between 50°C and 100°C, 
preferably about 70°C, for periods of time of from 1-5 hours, 
preferably about 2 hours, followed by standing for 12-2** hours at 
or about room temperature, to obtain the malonic acid derivatives 
of formula XXI described above in which R, R^ and Q are as defined 
above • The preferred organic base for the subsequent decarboxylation 
reaction is pyridine at a temperature of from 70-110°C, preferably 
at about 100 o C, to obtain the corresponding alkanoic acid of 
formula XV described above in which R and R 3 are as defined in 
the first instance. 

In another alternative for preparing an alkanoic 
acid amide of formula XVI a 5"halo derivative of formula IV 
is treated at an elevated temperature with a Group I metal 
derivative of a lower alkyl acetoacetate of the formula 
CH 3 COC(Met)R 3 COO(lower alkyl) in which Met repr senta a 
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metal and is as defined in the first instance, 
to obtain the corresponding compound of formula XXII in which 
R 3 is as defined above, and treating said compound of 
formula XXII with a strong base to obtain the correspond- 
ing alkanoic acid of formula XV f from which the correspond- 
ing alkanoic acid amide of formula XVT is prepared as described 
above* Preferred conditions for this reaction include the use of 
copper as the metal, of carrying out the reaction in a solvent 
such as an aromatic hydrocarbon, preferably benzene, at a 
temperature within the range of 50-1 50°C, preferably at the 
reflux temperature of the mixture, and of using a6 the strong 
base an alkali metal hydroxide, preferably sodium hydroxide. 

Thus, when reacting 5-chloro-10,ll-dihydro-5H-dibenzo[a t d]- 
cycloheptene (IV, R = H, X « CI) with the copper derivative of 
ethyl acetoacetate in the manner described in U.S. Patent 3i32 1 *,138, 
there is obtained 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)- 
acetoacetic acid ethyl ester (XXII, R = R 3 = H, lov/er alkyl = ' 
when reacting the same compound of formula IV with the copper 
derivative of ethyl 2-raethylacetoacetate, there is obtained 
2-(lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-2-methylaceto- 
acetic acid ethyl ester (XXII, R = H, R 3 = Clly lower alkyl = C^); 
and when using any of the compounds of formula IV in which R is 
other than hydrogen as defined in the first instance, the 
correspondingly substituted compounds of formula XXII in which R 
has the significance other than hydrogen defined in the first 
instance are obtained. 

The above compounds of formula XXII, when heated with 
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concentrated sodium hydroxide, preferably 5056 sodium hydroxide, 
yield the corresponding alkanoic acids of formula XV described 
above, from which the corresponding alkanoic acid amides of formula 
XVI t also described above, are prepared as described earlier in this 
Application. 

^ These reactions are shown in the formulae in which R t 
R^ and Q are as defined above. 




mi. 

Certain pathways for obtaining the amine of formula IX r 
have been described above* However, it is generally, more 
convenient to prepare said amine either from the corresponding 
alkanoic acid of the formula XV in which R and R^ are as defined 
in the first instance, or fropj the alkanoic acid amide of the 
formula XVI in which R and r' are as defined in the first 
instance. Wh n it is desired to obtain an amin of formula IX 
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in which R is a substituent ther than hydrogen, in particular 

a halogen, for example the 3-chloro substituent, it is particularly 

advantageous to use the correspondingly substituted (10,11-dihydro- 

5H-dibenzo[a,d]cyclohepten-5-yl)-carboxamide described by 

M.A. Davis et al. in J. Med. Chem. 88(1964) as starting material. 

An alkanoic acid of formula XV in Which R and R 3 are as 
defined in the first instance is converted to the corresponding acid 
halide by treatment with a haloganating agent, preferably thionyl 
chloride. The resulting acid halide is treated with an alkali metal 
azide, preferably sodium azide, to obtain the corresponding acid 
azide, which is heated to yield the corresponding isocyanate of 
formula XXIV, Treatment of said lost-named isocyanate with a 
mineral acid yields the corresponding amine of the formula IX in 
which R 1 represents hydrogen and R and R 3 are as defined in the 
first instance. Preferred reaction conditions include the use of 
a molar excess of thionyl chloride to obtain the corresponding 
alkanoic acid .chloride, removal of excess thionyl chloride, and 
utilization of the crude acid chloride without further purifica- 
tion. The reaction between the respective acid chloride and sodium 
azide is carried out in acetone as solvent, preferably at temperatures 
within the range of from -20»C to 20»C. The conversion of the 
respective acid azides thus obtained to the corresponding iso- " 
cyanates of formula XXIV is advantageously carried out by heating 
in an aromatic hydrocarbon solvent, preferably toluene, and in this 
manner it is not essential to isolate the resulting isocyanate* of 
formula XXIV. Addition of a stron e acid, preferably hydrochloric 
acid, to th solution of the isocyanat obtained as described 
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above, and heating to a temperature within the range of from 
50-120°C t preferably to about 80°C, yields the corresponding 
acid addition salt of the corresponding amine of formula IX, from 
which the corresponding amine of formula IX in which R 1 is 
hydrogen and R and R 3 are as defined in the first instance is 
ootained by treatment with alkali. 

In this manner, when starting with (lO,ll-dihydro~5H-dibenzo- 
Ca t d]cyclohepten-5-yl) -acetic acid (XV, R = R 3 = H) or with 2-(l0,ll- 
dihydro-5H-dibenzo[a,d3cyclohepten-5-yl)-propionic acid (XV, R = H, 
R 3 = CHj) there are obtained the acid azides (lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-acetic acid azide and 2-(l0,ll-dihydro- 
5H-dibenzo[a,d3cyclohepten-5-yl)-propionic acid azide, respectively; 
the isocyanates (lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)- 
methylisocyanate (XXIV, R = R 3 = H) and l-(10,ll-dihydro-5H-dibenzo- 
Ca,d]cyclohepten-5-yl)-ethylisocyanat>e (XXIV, R = H, R 3 = CH^), 
respectively, and the amines (l6,ll-dihydro^5H-dibenzo[a,d]cyclp- 
hepten-5-yl)-methylamine (IX, R o R 1 * R 3 = H) and l-(lO,ll-dihydro- 
5H-dibenzo[a t d3cyclohepten-5-yl)-ethylamine (IX, R = R 1 ? H, 
R 3 a CHj), respectively. When starting with an alkanoic acid of 
formula XV in which R 3 is as defined in the first instance and R 
la other than hydrogen as defined in the first instance, and 
proceeding as above, the correspondingly substituted acid azides/ 
isocyanates of formula XXIV, and amines of formula IX are obtained, 
R in each case having the significance other than hydrpgen defined 
in the first instance and R 3 being as defined in the first instance, 
with R 1 in the amines of formula IX being hydrogen. 
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In an advantageous variant of the above procedure th 
hazards of having to use sodium aside are eliminated in the 
following manner. An alkanoic acid of formula XV in which R and 
X? are as defined in the first instance or its corresponding 
methyl ester or its corresponding acid halide, preferably the 
acid chloride, all described above, is treated with hydrazine 
hydrate to obtain the corresponding acid hydrazide. When it ia 
desired to use the methyl ester of the alkanoic acid XV in the 
above procedure, said ester is prepared by treating the correspond 
10 * ' i^e acid halide with methanol, or by catalytic reduction of the 
corresponding ylidene-ocetic acid methyl ester of formula XIII, 
The acid hydrazide is treated with an alkali metal nitrite in 
solution in a solvent and in the presence of an acid at a 
temperature between the freezing point of the mixture and +5°C, 
to yield the corresponding acid azide which is, however, not 
isolated but ia directly converted in the manner described above 
to an acid addition salt of the corresponding amine of formula IX 
from which the free amine is obtained by treatment with alkali. 

Preferred reaction conditions for this procedure include 

20 

the following. When using the methyl ester or the acid chloride 
of the alkanoic acid of formula XV as the starting materials, the*" 
reaction with hydrazine hydrate, preferably 99-10056 hydrazine 
hydrate, is carried out in solution in a lower alkanol, preferably 
ieopropanol, and when using the free acid of formula XV the 
reaction is carried in the absence of a solvent, in all cases at 
an elevated temperature, preferably at the reflux temperature 

f the ipixtur . C ling f th reaction mixtur , if necessary 
aft r removal of xc ss solv nt and/ r hydrazine hydrat , yields 
the corresponding acid hydrazide. Thus, when starting with 
30 (10,11-dihydr -5H-dibenzo[a,d]cycloh pten-5-yl>-acetic acid 
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(XV, k a r 3 = H)or with 2-(10 t lWihydro-5H-dibenzo[a T d]cyclohepten- 
5-yl) -propionic acid (XV, H = H, R 3 = CH ) or with thoir correspond- 
ing ra thyl esters or acid chlorides, and proceeding as above, there 
are obtained (lO^l-dihydro-SH-dibenzoCa^dJcyclohepten-S-yl)- 
acetic acid hydrazide and 2-(lO,ll-dihydro-5H-dibensoCa f d3cyclohepten- 
5-yl) -propionic acid hydrazide, respectively. And when starting with 
any of the alkanoic acids of formula XV in which r' ia as defined in 
the first instance and R has the significance other than hydrogen 
defined in the first instance, or with their respective methyl esters 
or acid chlorides described above, the correspondingly substituted 
acid hydrazides are ootained. 

Preferred conditions for the conversion of said acid 
hydrazides to the intermediate acid azides include carrying out the 
reaction with sodium nitrite in solution in a water-immiscible 
ether-type solvent, preferably tetrahydrofuran, in the presence of 
a strong mineral acid, preferably hydrochloric acid, and at a 
temperature preferably not exceeding 0°C, for periods of time of 
from 30-120 minutes. Addition of cold water and of an aromatic 
hydrocarbon solvent, preferably toluene, and separation of the 
organic phase yields a solution of the corresponding acid azide, 
described above, which is converted in the manner described above 
to the acid addition salt of the corresponding amine of formula IX 
in which R 1 is hydrogen and R and R^ are as described in the first 
instance. 

Alternatively, an alkanoic acid of the. formula XV in which 
R and R^ are as defined in the first instance is treated with a 
halogenating agent, preferably thionyl chloride, to yield the 
corresponding acid halide, which is in turn treated with ammonia 
to yield the corresponding alkanoic acid amide of the formula XVI 
30 in which R and R^ are as d fined in th first instanc . Treat- 

ment of said last-nam d acid amide with bromine in solution in 



20 
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an alkali metal hydroxide* preferably sodium hydroxide, at 
temperatur a within the range of from room temperature to the 
reflux temperatur of the mixture, yield8 the c rre ponding 

amine of formula IX described earlier in this Application in which 

1 3 
R represents hydrogen and R and R are as defined in the first 

instance. Preferred reaction conditions include the use of a 
sodium hypobromite solution previously prepared from sodium hydroxide 
and bromine, reaction times of from 10 minutes to several hours , 
preferably about one-half hour, at the reflux temperature of the 
to mixture. The resulting amine is isolated from the reaction mixture 

by extraction with a water-immiscible solvent, preferably benzene, and 
is conveniently purified by reacting it with a mineral acid under 
anhydrous conditions, preferably with hydrogen chloride gas, to 
form the hydrochloride salt which is easily purified and conveniently 
transformed to the corresponding amine of formula IX in which R and 
r' are as defined in the first instance and R 1 is hydrogen. 

Alternatively, 3-chloro-(lO,ll-dihydro-5H-dibenzo[a ,d> 
cyclohepten-5*yl)-methylamine is conveniently prepared from 
3-chlorodibenzo[a,d]cycloheptadiene-5-carboxamide, described by 
M,A. Davis et aL in J. Med. Chera. £, 88 (1964), by treatment with 
diborane. 

Another alternative for. preparing the amine of formula IX 
in which R 1 represents hydrogen and R 5 is as defined in the first** 
instance consists in treating a compound of formula II with a 
nitroalkane of the formula S^CH^NO^ ^ wh * cl1 is as defined in 
the first instance, in on alkanolic eolvent and in the presence of 
a catalyst, to obtain the corresponding compound of formula XXIII 
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in which R and R are as defined above, and treating said last- 
named compound with a reducing agent, pr ferobly a complex alkali 
metal aluminum hydride, to obtain the corresponding 
amine of formula IX in which R 1 represents hydrogen and R and 
R^ are as defined in the first instance. Preferred reaction 
conditions include the use of ethahol as the solvent and 
potassium hydroxide as the catalyst, preferably at a temperature, 
between -20°C and 20°C for periods of time of from 1-6 hours. 
In this manner, when starting with 10,ll-dihydro-5H-dibenzo[a,d> 
cyclohepten-5-one (II, R s H), or with its derivatives of 
formula II in which R is other than hydrogen as defined in the 
first instance, and reacting it with nitromethane or nitroethane, 
there are respectively obtained (l0 f ll-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-ylidene) -nitromethane, (XXIII , R = r' = H), 1- 
(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5 - 'ylidene)-nitro- 
ethane (XXIII, R = H, R 5 « CH^), and their derivatives of 
formula XXIII in which R has the significance other than hydrogen 
as defined in the first instance. 

These reactions are shown in the following formulae in 
which R and R^ have the significance defined immediately above. 




XXIII. 

Any of the amines of formula IX obtained in the manner 

described above in which R and R^ are as defined in the first 

instance and in which R 1 represents hydrogen may be treated 

with an alkylating agent such as, for example, an alkyl, alkenyl, 

cycloalkyl, cycloalkylalkyl, or phenylalkyl halide or sulfate, 
optionally in the presence of a base or of excess amine, t obtain 

the corresponding amines of formula IX in which R 1 represents an 

alkyl, alkenyl, cycloalkyl, cycloalkylalkyl or phenylalkyl group. 
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Thus, when reacting (l0,ll-dihydro-5H-dib nzo[a,d]cyclohepten- 

5-yl)-methylaraine (IX, R = R 1 = R 3 = H) or l-(lO,ll-dihydfo-5H- 

dibenz [a,d]cyclohepten-5-yD- thylamine (IX, R = R 1 = H, R 5 = CH^) 
with, for example, methyl iodide, ethyl iodide, allyl bromide, 

cyclopentyl bromide, cyclohexylmethyl chloride, or benzyl chloride, 

there are obtained N-methyl, N-ethyl, N-allyl, N-cyclopentyl, 

N-cyclohexylmethyl and N-benzyl (lO,ll-dihydro-5H-dibenzo[a,d> 

cyclohepten-5-yl)-methylamine and N-methyl, N-ethyl, N-allyl, 

N-cyclopentyl, N-cyclohexylmethyl and N-benzyl l-(10,ll-dihydro- 

5H-dibenzo[a,d]cyclohepten-5-yl)-ethylamine, respectively. When 

using as starting materials any of the compounds of formula IX 

in which R is other than hydrogen as defined in the first instance 

and proceeding as above, the correspondingly substituted derivative 

of the compounds described immediately above in which R has the 

significance other than- hydrogen as defined in the first instance 

are respectively obtained. 

Alternatively, said last-named amines of formula IX 
may also be obtained by acylation and subsequent reduction. In this 
manner*, treatment of an amine of formula IX in which R and R^ are as 
defined in the first instance and R^" is hydrogen with formic acetic 
anhydride or with an acyl, unsaturated acyl, cycloalkylacyl, or phenyl- 
acyl halide or anhydride, optionally in the presence of a base preferably 
pyridine or of excess amine, yields the correspondingly acylated deriva- 
tives of the amines of formula IX in which R^ represents the respective 
acyl group and R and R 3 are as defined in the first instance. 

Treatment of said last-named compounds with a suitable reducing agent, 
preferably diborane or a complex alkali metal aluminum hydride, 
yields the amines of formula IX in which R and R 3 are as 
defined in the first instance and R 1 represents an alkyl, 
alkenyl, cycloalkylalkyl, or phenylalkyl group* 
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Thus, when treating any of the starting materials 
described in the preceeding paragraph and reacting them in the 
manner described above with, for example, formic acetic anhydride 
acetic acid, propenoic acid, cyclohexylcarboxylic acid, or benzoic 
acid chloride or anhydride, and treating the resulting N-formyl, 
N-acetyl, N-propenoyl, N-cyclohexylcarbonyl, N-benzoyl derivatives 
with lithium aluminium hydride, the same N-methyl, N -ethyl, N-allyl, 
N-cyclohexylmethyl, and N-benzyl derivatives of the amines of 
formula IX as described immediately above are obtained. 

The amine of the formula IX in which R, R 1 and R 3 

are as defined in the first instance is treated with an 

p p 
aldehyde of the formula R CHO in which R represents hydrogen, 

alkyl, alkenyl, cycloalkyl, cycloalkylalkyl , phenyl, or phenylalky] , 

in the presence of an acid, to obtain the corresponding 

2 

compound of formula I in which R is as defined immediately 

above, and R, R 1 and R 3 are as defined in the first instance. 

The reaction between the amine and the aldehyde is 

carried out in the presence of a strong acid, preferably a mineral 

acid such as, for example, hydrochloric acid. Alternatively, the 
salt of the amine with a strong acid, preferably the hydrochloride 
salt* may be used as a starting material and may be reacted 
directly with the aldehyde. The temperature of the reaction may- 
vary from room temperature to the reflux temperature of the 
mixture and is preferably chosen within the range of from about 
80°C to about 100 w C.The time of reaction may vary within the 
range of from one to several hours, depending upon the temperature. 
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Preferr d reaction conditions include the us of a steam bath and 
reaction times of about two to five hours. After completion of 
the reaction, the mixture is cooled, made alkaline, and extracted 
with a water-immiscible solvent, preferably benzene. After washing 
and drying of the organic extract the desired compound is obtained 
by evaporation of the solvent. In this manner, when using as 
starting materia36(10,ll-dihydro«5H-dibenzoCa,d]cyclohepten -5-yl)- 
methylamine and hQ& aqueous formaldehyde in the presence of 
aqueous hydrochloric acid, or the hydrochloride salt of the above 
amine together with aqueous formaldehyde, there is obtained 
the compound of formula I in which R, R 1 , R 2 , and R 5 all represent 
hydrogen, viz. , l»2»3»7*8,12»hexahydrobenzo CS^jcycloheptaCl^^-d^]- 
isoquinoline. When using as starting material the amine of 
formula IX in which R and R 1 both represent hydrogen and R* 
represents a lower alkyl group, for example methyl^and reacting 
said amine with formaldehyde in the presence of hydrochloric acid, 
or when using the hydrochloride salt of the above amine as the 
starting material, there are obtained the compounds of formula I 
in which R^ represents the corresponding lower alkyl group, viz, , 
the corresponding 1-lower alkyl derivatives of formula I, for 
example 1-me t hyl-1 ,2 , 3 « 7 1 8 , 12p-hexahydrobenzo[6 , 7] cy clohept a- 
[l,2,3-d,e]isoquinoline# Alternatively, when using as 
starting material an amine of formula IX in which R, R 1 and 
r' represent hydrogen, or its hydrochloride salt, and 
reacting it in the manner described above, with an aldehyde of 
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the formula i^CHO in which R 2 represents alkyl, alkenyl, cycloalkyl 

cycloaJkylalkyl, phenyl, or phenylalkyl, thejre are obtained the 

2 

corresponding compounds of formula I in which R is as defined 
immediately above, and R, R 1 , and R 3 represent hydrogen, viz. , the 
3~alk7l-, 3-alkenyl- t 3-cycloalkyl-, 3-cycloalkylalkyl- , 3~phenyl-, 
3~phenylalkyl-l ,2,3,7,8, 12b-hexahydr obenaoE.6 , 7] cyclohepta [ 1 , 2 f 3-d , e] 

isoquinolines* 

In this manner, when starting with (lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-methylarnine and reacting it with 
acetaldehyde, propionaldehyde , butyraldehyde , isobutyraldehyde, 
n-pentan-l-al, isopentan-l-al (2-methylbutan-l-al) , n-hexan-l-al , 
isohexan-l-al (^-methylpentan-l-al) n-heptan-l-al, n-octan-l-al, 
n-nbnan-l-al, n-undecan-l-al, viny la cet aldehyde, cyclopropyl- 
aldehyde, cyclohexylacetaldehyde, benzaldehyde , or phenylacet- 
aldehyde there are ootained 3-raethyl-, 3-ethyl-, 3-propyl-, 
3-ieopropyl-, 3-n-butyl-, 3-isobutyl-, 3-n-amyl- t 3-isoamyl-, 
3-n-hexyl-, 3-n-heptyl-, 3-n-octyl-, 3-n-decyl-, 3-allyl-, 
3-cyclopropyl-, 3-cyclohexylmethyl-, 3-phenyl-, and 3-benzyl- 

l,2,3,7i8,12b-hexahydrobenzo[6,7]cycloheptaCl,2,3-d,e3isoquinoline, 
respectively. 

As another alternative, when using as starting material 
an amine of the formula IX in which R and R 3 represent hydrogen 
and R 1 represents alkyl, alkenyl, cycloalkyl, cycloalkylalkyl , or 
phenylalkyl, or its hydrochloride salt, and reacting it with 
formaldehyde, in the manner described above, there are obtained 
the corresponding compounds of formula I in which R, R 2 and R 3 
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As still another alternative, wh n using as starting 

materials an amine of formula IX in which R and R* represent 

hydrogen and R 5 is a lower alkyl group, or its hydrochloride 

salt, and reacting it with an aldehyde of the formula R 2 CHO in 
2 

which R is as defined immediately above, in the manner described 
above, there are obtained the 1,3-dialkyl-, l-alkyl-3-alkenyl- , 
l-alkyl-3-cycloalkyl-, l-alkyl-3-cycloalkylalkyl-, l-alkyl-3-phenyl 
and l-alkyl-3-phenylalkyl-l,2,3^|8,12b-hexahydrobenao[6,7]- 
cycloheptaCl>2,3-d,e]isoquinolines. l n this manner, when starting 
with l-(10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-ethylamine 
or its hydrochloride salt and reacting it with acetaldehyde, 
propionaldehyde, butyraldehyde , isobutyraldehyde, n-pentan-l-al, 
isopentan-l-al (2-methylbutan-l-al) , n-hexan-l-al, isohexan-l-al 
(*f-methylpentan-l-al) n-heptan-l-al, n-octan-l-al, n-nonan-l-al, 
n-undecan-l-al, vinylacet aldehyde , cyclopropylaldehyde , cyclo- 
hexylacetaldehyde, benzaldehyde , or phenylacetaldehyde there are 
obtained 1,3-diraethyl-, l-methyl-3- ethyl , l-methyl-3-propyl-, 
l-methyl-3-isopropyl-, l-methyl-3-n-butyl-, l-methyl-3-isobutyl-, 
l-raethyl-3-n-afflyl-, l-methyl-3-isoamyl-, l-raethyl-3-n-hexyl-, 
l-methyl-3-n-heptyl-, l-methyl-3-n-octyl-, l-methyl-3-n-decyl-, 
l-raethyl-3-allyl-, l-methyl-3-cyclopropyl-, l-methyl-3-cyclohexyl- 
methyl-, l-methyl-3-phenyl-, and l-methyl-3-benzyl-l,2,3,7,8,12b- 
hexahydrobenzoCe^DcycloheptaCl^^-d^Jisoquinoline, respectively. 
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r present hydrogen and R is as defined immediately abov , viz. , 
the corresponding 2-alkyl- f 2-alkenyl-, 2-cycloalkyl-, 2-cyclo- 
alkylalkyl- , or 2-phony lalkyl-1 ,2,3,718, 12b-hexahydrobenzo[6 , 7] - 
cyclohepta[l,2,3"d,ejisoquinolines» Thus, when starting with 
N-methyl, N-ethyl, N-allyl, N-cyclopentyl, N-cyclohexylraethyl, 
or N-benzyl-(lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)methyl- 
amine and proceeding as above, there are obtained 2-methyl- f 
2-ethyl-, 2-allyl-, 2-cyclopentyl- , 2-cyclohexylmethyl- , and 
2-benzyl-l , 2 , 3 , 7 1 8 , 12b-hexahydrobenz o[6 , 7] cy clohept a [1 , 2 , 3-d , e ] - 
isoquinoline, respectively. 

When using as starting material an amine of the 
formula IX in which R represents hydrogen, R 1 is as defined 
immediately above and R^ represents lower alkyl 
or its hydrochloride salt, and reacting it with formaldehyde, 
there are obtained the corresponding compounds of formula I in 
which R 1 and R^ are as defined immediately above, viz., the 
corresponding 1,2-dialkyl-, l-alkyl-2-alkenyl-, l-alkyl-2-cyclo- 
alkyl-, l-alkyl-2-cycloalkylalkyl-, or l-alkyl-2-phenylalkyl- 
l l 2 l 3,7.8,12b-hexahydrobenzb[6,7]cycloheptaCl,2 t 3"d,e]isoquinolines # 
In this manner, when starting with N-methyl-, N-ethyl-, N-allyl-, 
N-cyclopentyl-, N-cyclohexylmethyl-, or N-benzyl-l-(lO,ll- 
dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-ethylamine or their 
respective hydochloride salts there are obtained 1,2-dimethyl-, 
1-methyl -2-ethyl-, l-methyl-2-allyl-, l-methyl-2-cyclopentyl-, 
1-met hyl-2-cyclohexylmethyl- , and l-methyl-2-benzyl-l ,2,3,7,8, 12b- 
hexahydrobenzo[6 ,73cyclohepta[l ,2 ,3-d , e]isoquinoline , respectively . 
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*hen using as starting mat rials an amine of the formula IX 
in which R and R^ repr a nt hydrogen and R* represents alkyl, alkenyl, 
cycloalkyl» cycloalkylalkyl or phenylalkyl, and reacting it in the 
manner described above with an aldehyde of the formula R 2 CH0 in 
which R 2 is as defined immediately above, there are obtained the 
corresponding compounds of formula I in which R 1 and R 2 are as 
defined immediately above and R^ represents hydrogen, viz., the 
corresponding 2,3-dialkyl-, 2-alkyl-3* alkesyl-, 2-alkyl-3-cycloalkyl-, 
2^alkyl-3-cycloalkylalkyJ.- ? 2-alkyl-3-phenyl- , 2-alkyl-3-phenylalkyl- , 
[?-;alkenyl-3-alltyl- f 2,3"dialkenyl-, 2-alkenyl-3-cycloalkyl- t 
*2-alkenyl-3*cycloalkylalkyl- f 2-alkenyl-3-phenyl- t 2-alkenyl-3-phenyl- 
alkyl-, 2-cycloalkyl-3-alkyl- t 2-cycloalkyl-3*'alkenyl- t 2,3*di- 
(cycloalkyl)-, 2-cycloalkyl-3-cycloalkylalkyl-, 2-cycloalkyl-3- . 
phenyl-, 2-cycloalkyl-3"phenylalkyl-, 2-cycloalkylalkyl-3-alkyl-, 

2- cycloalkylalkyl-3-alkenyl-, 2-cycloalkylalkyl-3-cycloalkyl- 1 
2,3~di-(cycloaltylalkyl)- t 2-cycloalkylalkyl-3**phenyl- , 2-cyclo- 
alkylalkyl-3*"ph®nylalkyl- f 2-phenylalkyl-3-alkyl, 2-phenylalkyl- 

3- alkenyl-, 2-phenylalkyl-3-cycloalkyl-, 2-phenylalkyl-3"cyclo- 
alkylalkyl-, 2-phenylalkyl~3-phenyl- t or 2,3-di-(phenylalkyl)- 

1 * 2 , 3 1 7 « 8 , 12b-hexahydrobenzo [6 , ?] cy clohept a [ 1 , 2 , 3-d , e] is oquinolines . 

In thie manner, when reacting M -methyl-, N-ethyl-, N-allyl-, 
N-cyclopentyl- f N-cyclohexylmethyl , or N-benzyl-(10,ll-dihydro-5H- 
dibenzoCa f d3cyclohept-5-yl)methylamine or the hydrochloride salts of 

the above compounds with acetaldehyde, propionaldehyde , butyraldehyde, 
isobutyraldehyde, n-pentan-l-al, isopentan-l-al (2-ciethylbutan-l-al) , 
n-hexan-l-al,isohexan-l~al (4-nethylpentan-l-al) n-hoptan-l-al, n-octan- 
•l-al t n-iionan-l-al, n-undecan-l-al , vinylacetaldehyde, cyclopropyl- 
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aid hyde, cyclohexylacetaldehyde, benzaldehyd , or phenylacet- 
aldehyde, the following 2, 3~disubstituted 1,2 ,3,7»8 f 12b-hoxa~ 
hydrobensoCS^ncycloheptaCl^^-d^DiBoquinoline, are respectively 
obtained: 
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Substituent 
in Position 2 


Substituent 
in Position 3 


2-methyl- 


3-methyl-, 3~ethyl-, 3-propyl-, 
3-isopropyl-, 3-n-butyl-, 3-isobutyl-, 
3-n-arayl- t 3-isoarayl-, 3-n-hexyl-» 
3-n-heptyl- t 3-n-octyl-, 3-n-decyl-, 
3-allyl-, 3-cyclopropyl-, 3-cyclohexyl- 
methyl-, 3~phenyl- $ 3-benzyl- 


2-ethyl- 


3-methyl-, 3~ethyl- t 3-propyl-, 
3-isopropyl-, 3-n -butyl-, 3"isobutyl-, 
3-n-amyl-, 3-isoamyl-, 3-n-hexyl-, 
3-n-heptyl- , 3-n-octyl- f 3~n~decyl- , 
3-allyl- i 3"cyclopropyl-, 3-cyclohexyl- 
methyl-, 3-phenyl-, 3-benzyl— 


2-allyl- 


3-methyl- t 3-ethyl-, 3-propyl- f 
3-isopropyl-, 3-n-butyl-, 3-isobutyl- f 
3-n-amyl-, 3-isoarayl- , 3-n-hexyl-, 
3-n-heptyl-, 3-n-octyl- f 3-n-decyl-, 
3-allyl-, 3-cyclopropyl-, 3-cyclohexyl- 
methyl-t 3-phenyl-, 3-benzyl- 
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Substituent 
in Position 2 


Substituent 
in Position 3 


2-cyclopenty3r 


3"methyl-» 3*ethyl-, 3-propyl-» 

p**isopropyx | p*n Dutyi f .visoDU&yx i 

3"n-amyl- f 3-isoamyl- t 3-n-hexyl-, 
• 

3"n-heptyl- f 3-n-octyl-, 3-n-decyl-, 
3^allyx-, 3-cyclopropyl-, 3~cyclohejcyl- 
methyl-, 3"phenyl-, 3-benzyl— 


2-cyclohexyl- 
methyl- 


3-mothyl-, 3-ethyl-, 3"propyl- f 
p isopropyx J ^"n - ou&yx*| ^■isoDUtyx— 1 
3-n-arayl-, 3-isoanyl- $ 3-n-hexyl-, 
3-n-heptyl-, 3-n-octyl-, 3-n-decyl-, 
3-allyl-, 3-cyclopropyl-, 3-cyclohexyl- 
methyl-, 3"phenyl- t 3-benzyl- 


2-benzyl- 


3-mothyl- f 3-ethyl-, 3-propyl-, 
3-isopropyl-, 3-n-butyl- % 3-isobutyl-, 
3-n-amyl- f 3-isoarsyl- t 3-n-hexyl-, 
3-n-heptyl- t 3-n-octyl- t 3-n-decyl-, 
3-allyl-, 3-cyclopropyl-, 3-cyclohexyl- 
methyl-, 3~phenyl- t 3-benzyl — ^ 
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When using as starting material an aroin f f rmula IX 

in which R represents hydrogen, R 1 is as defined immediately 
3 

above, and R represents lower alkyl, and reacting it in the 
manner described above with an aldehyde of the formula R 2 CH0 
in which R 2 is as defined immediately above, there are obtained the 
compounds of formula I in which R represents hydrogen and R 1 , R 2 , 
and R 5 are as defined immediately above, viz. ,1,2,3-trialkyl-, 1,2- 
dialkyl-3-alkex^- l li2-dialkyl-3-cycloallcyl- 1 l,2-dialkyl-3-cyclo- 
alkylalkyl-,l,2-dialkyl-3^henyl-, l,2-dialkyl-3-phenylalkyl- f 
10 1 , J-dialkyl-2- alkenyl. , l-alkyl-2, 3-dialkenyl-, l-alkyl-2-alkenyi- 

3-cycloalkyl-, l-alkyl-2-alkenyl-3-cycloalkylalkyl-, 1-alkyl- 
2-alkenyl-3-phenyl- f l-alkyl-2-alkenyl-3-phenylalkyl~, 1,3-dialkyl- 
2-cycloalkyl- , l-alkyl-2-cycloalkyl-3-alkenyl- , l-alkyl-2 , 3-di- 
(cycloalkyl)-, l-alkyl-2-cycloalkyl-3-cycloalkylalkyl- f 1-alkyl- 
2-cycloalkyl-3-phenyl- t l-alkyl-2-cycloalkyl-3-phenylalkyl-, 1,3- 
dialkyl-2-cycloalkylalkyl-, 1- alkyl-2- cycloalkylalkyl- 3- alkenyl- , 1- alkyl- 

2- cycloalkylalkyl^3-.cycloalkyl*, l-alkyl-2, 3-di(cycloalkylalkyl). > 
l-alkyl-2-cycloalkylalkyl-3-phenyl-, l-alkyl-2-cycloalkylalkyl- 

3- phenylalkyl-, l,3-dialkyl-2-phenylalkyl-, l-alkyl-2-phenylalkyl- 
20 3-alkenyl- t l-alkyl-2-phenylalkyl-3-cycloalkyl-, l-alkyl-2-phenyl- 

alkyl-3-cycloalkylalkyl-, l-alkyl-2-phenylalkyl-3-phenyl- t or 
l-alkyl-2 t 3-di-(phenylalkyl) -1 ,2 ,3,7 »8 ,12b-hexahydrobenzoC6 
cyclohepta[l ,2 , 3-d ,e]isoquinolines. 

In this manner, when reacting N-methyl-, N-ethyl-, N-allyl-, 
N-cyclopentyl-, N-cyclohexylmethyl- or N-benzyl-l-(lO,ll-dihydro-5H- 
dibenzoCa,d]cyclohepten-5-yl)-ethylaraine ot the hydrochloride salts 
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of the above compounds with acetaldehyde, propionaldehyde , butyr- 
aldehyde, isobutyraldehyde, n-pentan-l-al, isopentan-l-al 
(2-methylbutan-l-al), n-hexan-l-al , isohexan-l-al (^-raethyl- 
pentan-l-al) n-heptan-l-al , n-octan-l-al, n-nonan-l-al, n-undecan- 
1-al, vinylacetaldehyde, cyclopropylaldehyde, cyclohexylacetaldehyde, 
benzaldehyde, or phenylacetladehyde there are obtained the following 
1,2,3-trisubstituted I,2 t 3f7t8,12b- hexahydrobenzo[6 f 7]cyclohepta- 
[1 f 2 , 3"d » e] isoquinolines , respec t i vely . 



Substituent 
in Position 1 


Substituent 
in Position 2 


Substituent 
in Position ~*> 


1-methyl- 


2-methyl- 


3-methyl-, 3-ethyl-, 3-propyl-, 
3-isopropyl-, 3-n-butyl-, 3-isobutyl-, 
3-n-arayl-, 3-isoarnyl-, 3-n-hexyl-, 
3-n-heptyl-, 3-n-octyl-, 3~n-decyl-, 
3-allyl~, 3-cyclopropyl-, 3-cyclohexyl~ 
methyl-, 3-phenyl-, 3-benzyl— 


1-methyl- 


2-ethylr- 


3-methyl-, 3-ethyl-, 3~propyl-, 
3-ieopropyl-, 3-n-butyl-, 3-isobutyl-, 
3-n-amyl-, 3"isoanyl-, 3-n-hexyl-, 
3-n-heptyl-, 3-n-octyl-, 3-n-dccyl-, 
3"allyl-, 3-cyclopropyl-, 3-cyclohexyl- 
methyl-, 3-phenyl-, 3-benzyl— 


1-methyl- 


2-allyl- 


3-methyl-, 3-ethyl-, 3-propyl-, 
3-isopropyl-, 3-n-butyl-, 3-isobutyl-, 
3-n-amyl-, 3-isoamyl-, 3-n-hcxyl-, 
3-n-heptyl-, 3-n-octyl-, 3-n-dccyl-, 
3-allyl-, 3-cyclopropyl-, 3-cyclohexyl- 
methyl-, 3-phenyl- f 3-benzyl- 



Suostitucnt 
in Position 1 


Subetituent 
in Position 2 


Substituent 
in Position 3 


1 -methyl - 


2-cyclopentyl- 


:3~methyl-, 3~ethyl-, 3~propyl-, 
3"i s °propyl— , 3~n"*butyl— | 3~i so butyl-" , 
3-n-amyl-, 3"isoamyl-» 3"n-hexyl-, 
3-n-heptyl-, 3~n-octyl~, 3-n-decyl-, 
3-allyl-, 3"cyclopropyl- t 3~cyclohexyl- 
methyl-, 3~phenyl-, 3"benzyl — 


1-methyl- 


2-cyclohexyl- 
methyl- 


3-methyl-, 3~ethyl-, 3"propyl- $ 
3~isopropyl~ , 3~n*"butyl-| 3-i s °kutyl~ l 
3-n-amyl-, 3-isoarayl-, 3"n*hexyl-, 
3-n-heptyl-, 3~n-octyl- t 3-n-decyl-, 
3"allyl-» 3"cyclopropyl- , 3-cyclohexyl- 
methyl-, 3"phenyl-, 3-benzyl— 


1-methyl- 


2-benzyl- 


3-tnothyl- f 3-ethyl~, 3~propyl-, 
3-isopropyl-, 3-n-butyl-, 3~isobutyl-, 
3m-a*nyl-, 3"isoar;yl-, 3~n-he:<yl-, 
3-n-heptyl- , 3-n-octyl-, 3-n-decyl--, 
3-allyl-, 3-cyclopropyl- , 3~cyclohe>:yl- 
methyl-, 3"phenyl-, 3"benzyl — r 
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When using as starting material in the above procedure 
- any of the amines of formula IX in which R represents lower alkyl, 
halogen , hydroxyl, lower alkoxy, lower acyloxy, lower alkylthio, 
lower alkylsulfonyl, trihalomethyl, amino, lower alkylamino, 
di-(lower alkyl)amiJiosulfonyl, or nitro, R* represents 
hydrogen, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, 
or phenylalkyl, and R^ represents hydrogen or lower alkyl, and 
reacting it in the manner described above with an aldehyde of 
the formula R 2 CH0 in which R 2 represents hydrogen, alkyl, alkenyl 

10 cycloalkyl, cycloalkylalkyl, phenyl, or phenylalkyl, the 

12 5 

corresponding compounds of formula I in which R f R , R , and R 
are as defined above are obtained* In this manner, when starting 
with the 1|2,3 or ^-methyl, 1,^-dimethyl, 3-t-butyl, 1,2, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 3- 
methoxy, 2-acetoxy, 3-methylthio, 3-methylsulfonyl, 3-trifluoro- 
methyl, *f -amino, if-methylamino, 3-dimethylarainosulf onyl , 3-bromo- 
7-dimethylaminosulfonyl, 3i7-dinitro, or 3»9-dinitro derivatives 
of (lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-methylamine or 
l-(lO,ll-dihydro-5H-dibenzoCa t d]cyclohepten-5-yl)-ethylamine or 
20 their respective N-methyl, N-ethyl, N-allyl, N-cyclopentyl, 

N-cyclohexylmethyl, or N-benzyl derivatives, there are obtained, 
respectively, the 6- or 9» 5" or 10-, or U-, or 12-methyl, 
9,12-dimethyl, 4- or 11-t-butyl, 6- or 9-, 5- or 10- or or 

. ..Urrchlor.o., ,|f- or.llrfluoro, k- or 11-bromo., A^lO-or 5.,11- 

dibromo, 5- or 10-hydroxy or or 11-hydroxy, 5- or 10-methoxy 
or or 11-methoxy, 5- or 10-acetoxy, *f- or 11-methylthio, 
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or ll-methylsulfonyl, or 11-trif luororaethyl , 12-amino, 
12-methylamino, 4- or ll-dimethylaminosulfonyl t 4-bromo-ll- 
dimethylarainosulfonyl or ll-bromo-4-dimethylaminosulfonyl, 
*Ml-dinitro and <t,9- or 6,ai-dinitro derivatives of the 

l,2,3,7,8 l 12b-hexahydrobenzo[6,7]cycloheptaCl t 2,3-d > e]isoquin- 
©lines described earlier in this Application. 

Those reactions are shown in the following formulae in 
12 3 

which R, R t R , and R have the significance defined above. 




Alternatively, an amine of the formula IX in which R 
and R 3 are as defined in the first instance and R 1 represents 
hydrogen is treated with phosgene in the presence of a strpng 
acid to yield the corresponding isocyanate of the formula XXIV, 
in which R and R 3 are as defined in the first instance identical 
with the compound obtained from the corresponding 5-alkanoic acid 
XV through its acid chloride and acid azide as described earlier 
in this Application, This reaction is carried out 
in an inert solvent with a molar excess of phosgene at or about 
room temperature for prolonged periods of time. Preferred 
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react! n conditions include the use of a halogenated hydrocarbon, 
preferably chlorobenzene or carbon tetrachloride, as the inert 
solvent, the use of anhydrous hydrogen chloride, reaction 
temperatures of from about 10'C to about 30°C, and reaction 
times of from 1-6 hours, the length of the reaction time 
dependent upon the reaction temperature. Evaporation of excess 
phosgene and of the solvent yields the desired ieocyanate of 
formula XXIV. 

Treatment of said last-named ieocyanate of the 
formula XXIV with a Lewis acid yields the corresponding lactam of 
formula XXV in which 8 and R 3 are as defined in the first instance 
and R represents hydrogen. This reaction is carried out in an 
inert solvent, for example a nitrated aromatic hydrocarbon, 
using a Lewis acid such as, for example a halide of a group III 
metal, at an elevated temperature above room temperature for 
prolonged periods of time. Preferred reaction conditions include 
the use of nitrobenzene as the inert solvent, of aluminium chloride 
as the Lewis acid, and reaction temperatures within the range of 
from 20 to 100°C. , preferably 6o-70°C. 

The time of reaction depends upon the preferred temperature and 
many vary from 0.5 to 6 hours. Addition of water, extraction 
with a water-immiscible solvent, and evaporation of the latter " 
yields the desired lactam of formula XXV in which R and R 3 are as 
defined in the first instance and R 1 represents hydrogen. 



Said lactam of formula XXV may als b obtained by tr ating 
a 5-alkanoic acid of the formula XV in which R and r3 are as defined 
in the first instance with a cyclizing agent such as, for example, 
an acid, an acid anhydride, or a Levis acid, to obtain 
the corresponding cyclic ketone of formula XXVI in which R and 
R^ are as defined in the first instance. In this reaction the 
acid used may be anhydrous hydrogen fluoride or polyphosphoric 
acid, the acid anhydride may be phosphorous pentoxide, and the 
.Lewis acid ray be aluminium chloride . An inert solvent such 
as, for example, a halogenated hydrocarbon, may also be used*. 
Reaction temperatures of from room temperature to the boiling 
point of the mixture, and reaction times depending upon the preferred 
reaction temperature are employed. Preferred conditions include 
the use of polyphosphoric acid or of anhydrous hydrogen fluoride 
in the absence of a solvent, reaction temperatures of from 
room temperature to about 100° C, and reaction times of from 
2*2*+ hours, Optional quenching with ice, extraction with a 
water-immiscible solvent, washing with aqueous alkali, and 
evaporation of the solvent yields the desired cyclic ketone of 
formula XXVI. in this manner, when starting with (10,11-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-acetic acid (XV, R = R 3 = H) 
or with 2-(lO,ll-dihydro-5H-diben2o[a f d]cyclohepten-5-yl)- 
propionic acid (XV, R = H, R 5 = CH^) there are obtained 2-oxo- 
l,6,7,llb-tetrahydro-2H-dibenzo[cd,h3a2Ulene (XXVI, R = R 5 = H) 
and l-methyl-2-oxo-l,6,7«llb^ " 
(XXVI, R = H, R^ = CH ? ), respectively. When using as starting 
material any of the 5-alkanoic acids of formula XV in which R is 
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other than hydrogen as defined in the first instance, th corr spond- 
ing dibenz[cd,h]azulene derivatives of formula XXVI in which R has 
the significance other than hydrogen defined in the first instance 
is obtained. 

Treatment of said last-named cyclic ketone of formula XXVI 

' ' 3 

in which R and R are as defined in the first instance with 
hydrazoic acid yields the corresponding lactam of formula XXV 
in which R and R 3 are as defined in the first instance and R 1 
represents hydrogen. In this reaction, the hydrazoic acid may 
be prepared in situ from a suitable acid and a suitable metal 
azide. The reaction may be carried out at an elevated temperature 
above room temperature for periods of time of from a few minutes 
to several hours. Preferred reaction conditions include the use 
of molten trichloroacetic acid and sodium azide for the prepara- 
tion of hydrazoic acid in situ, heating for 10-60 minutes on a 
steam bath, and allowing the reaction to come to completion by 
. standing at room temperature for 12-*t8 hours. Quenching with 
water, making the mixture alkaline, extraction with a water- 
immiscible solvent, preferably a halogenated hydrocarbon, and 
evaporation of the solvent yields the desired lactam of 
formula XXV in which R and R 3 are as defined in the first 
instance and R 1 represents hydrogen. 

In this manner, when starting with an amine of formula IX 
in which R 1 is hydrogen and R and R 3 are as defined in the first 
instance, for example (lO^-dihydro-JH-dibenzoCa^cyclohepten- 
5-yl)-methylaroine (IX, R « R 1 s R 3 = H) or l-(10,ll-dihydro-5H- 
dib6azc£a,d3cyclohepten-5-yl)-ethylamine, or with a 5-alkanoic 
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acid of formula XV in which R and R ar as d f in d in th first 
instance, for example (lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-yl)-acetic acid (XV, R = R 5 = H) or 2-(lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl) -propionic acid (XV, R = H, R^ = 
CHj), or with any of the derivatives of the above compounds of 
formulae IX or XV in which R is other than hydrogen , there are 
obtained, respectively, l,2,3,7i8,12b-hexahydrobenzo[6,7]cyclo- 
hepta[l,2 f 3-d,e]isoquinolin-3-one (XXV, R = R 1 = R 5 = H), 
l-roethyl-l t 2,3»7»8,12b-hexahydrobenzo[6,7]cycloheptaCl,2,3"d f e]- 
isoquinolin-3-one (XXV, R = R 1 » H, R 5 = CH^), and their 
derivatives of formula XXV in which R is other than hydrogen as 
defined in the first instance* 

i 3 

The lactam of formula XXV in which R and R are as 

defined in the first instance and R^ represents hydrogen is 

treated with a reducing agent to obtain the corresponding 

compound of formula I in which R and R^ are as defined in 

1 2 

the first instance and R and R both represent hydrogen, 
viz. , l,2 t 3t7i8,12b-hexahydrobenzoC6,7]cyclohepta[l,2,3-d,e}- 
isoquinoline or 1-alkyl-, for example l-methyl-l,2,3 t 7,8,12b- 
hexahydrobenzoCS^JcycloheptaCl^^-d^jisoquinoline or their 
analogues with nuclear substituents. This reaction may be 
carried out in an inert solvent such as, for example, an ether ' 
or a cyclic ether, with a complex alkali metal aluminum hydride 
as the reducing agent, at temperatures of from about room temper- 
ature to the boiling point of the mixture and for prolonged periods 
of time depending upon the preferred reaction temperature. 
Preferred conditions include the use of tetrahydrofuran as the 
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solvent, of lithium aluminum hydride as the reducing agent, of 
reaction temperatures at or near the boiling point of the mixture, 
and reaction times of from l2-2k hours. Addition of water, 
filtration of inorganic salts, and evaporation of the solvent 
yields the desired compound of formula I in which R and R 3 are 
as defined in the first instance and R 1 and R 2 both represent 
hydrogen, identical with the compounds of the same formula 
described earlier in this Application. 

When it is desired to prepare compounds of formula I 
in which R and R 3 are as defined in the first instance, R 1 is 
alkyl, alkenyl, cycloalkyl, cycloalkylalkyl or phenylalkyl, and 
R is hydrogen, a lactam of formula XXV in which R and 
R 5 are as defined in the first instance and R 1 is 
hydrogen is treated with an alkylating agent of the 
formula R*Z in which R 1 is as defined immediately 
above and Z represents a leaving. group capable of bearing a 
pair of electrons, such as a halogen with an atomic weight 
greater than 19, a tooyloxy^or a mesyloxy group, in the 
presence of a basic condensing agent such as an alkali metal 
hydroxide, alkoxide, or hydride, in the optional presence of 
an inert solvent and at an elevated temperature above room 
temperature.:/ The nature of the alkylating agent will determine 
the type of solvent and the reaction conditions used. For 

example, when *h represents an alkyl halide, the latter may - • 

serve as solvent or a lower alkanol may be used as 

solvent; the condensing agent in this case may be an alkali metal 
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lower alkoxide; and the reaction may be carried 
out at the reflux temperature of the mixture t if 
necessary in a closed vessel under pressure, for periods of time 
of from one to several hours. Other alkylating agents of the 
formula R*Z in which R 1 and Z are as defined immediately above may 
require more drastic conditions, as will be apparent to those 
skilled in the art. Preferred reaction conditions include the use 
of a molar excess of the alkylating agent, of an inert solvent, of 
sodium or potassium hydroxide, alkoxide, or hydride as the conden- 
sing agent, and ©f reaction temperatures from room temperature 
to the reflux temperature of the mixture under the prevailing 
pressure. 

Alternatively, the above lactam may also be treated with an 

acid anhydride of the formula R COOOCR or with an acyl halide of the 

L k 1 

formula R COX in which R is R minus Cil^ and X represents a halogen 

with an atomic weight greater than 19, in the presence of a basic 
condensing agent such aa for example , an organic base which may also 
serve as the solvent, at an elevated temperature above room temperature 
and for prolonged periods of time. Preferred reaction conditions 
include the use of a molar excess of the acyl halide, of 
pyridine or dimethylaniline as the condensing agent, of 
temperatures from room temperature to the reflux temperature 
of the mixture, and of reaction times of from 1-48 hours. 

There are thus obtained N-alkylated or N-acylated 
derivatives of the lactams of formula XXV, i.e. compounds of 
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f rmula XXV in which R and R are as defined in the first instance 
and R 1 is alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, phenylalkyl, 
or an acyl group of the formula R CO in which R is R minus CK^ 
In this manner, when using as starting material 

l^^^^^b-hexahydrobenzoCe^JcycloheptaCl^O-dteJisoquinolin- 
3-one and reacting it with methyl iodide, ethyl iodide, allyl bromide, 
cyclopentyl bromide, cyclohexylmethyl chloride, benzyl chloride, 
acetic anhydride or acetyl chloride, there are obtained 1-methyl-, 
1-ethyl-, 1-allyl-, 1-cyclpentyl-, l-cyclohexylraethyl- f 1-benzyl-, 

, o or 1-acetyl-l ,2,3,7,8, 12b-hexahydr obenzo[6 , 71 cyclohepta Cl ,2 , 3-d , e] * 

isoquinolin-3-one, respectively. 

These last-named compounds are treated with a 
reducing agent such as a complex alkali metal aluminum hydride 
in an inert solvent such as an ether or cyclic ether, in the manner 
described above, to yield the corresponding compounds of formula I. 
In this process it is not only the lactam group which is reduced 
but any acyl group present is also reduced. Preferred reaction 
conditions include the use of lithium aluminum hydride in tetra- 

20 hydrofuran as the solvent, at the reflux temperature of the 

mixture for periods of time of from 1-2* hours. Addition of 
water, filtration of inorganic salts, extraction with an organic 
solvent, and evaporation of the latter yields the corresponding 
compounds of formula I in which R and R 3 are as defined in the 
first instance, R 1 is alkyl, e.g» methyl or ethyl; alkenyl, 
e.g. allyl; cycloalkyl, e.g. cyclopentyl; cycloalkylalkyl, e.g. cyclo- 
hexylmethyl; or phenylalkyl e.g. benzyl; and R 2 is hydrogen; identical 
with the same compounds obtained by other means as described earlier 
in this Application. 
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Those reactions are shovn in the following formulae in 




XXVI. 



In another alternative of the process outlined above 
an amine of formula IX in which R, R 1 and B? are as defined 
In the first instance Is treated with a formylatlng agent 
such as, for example formic acetic anhydride, chloral, formic 
acid, or a lower alkyl formate, to obtain the corresponding 
amine of formula XXVII (a) In which Y represents the formyl 
group. This reaction is usually carried out with a molar 
excess of the formylatlng agent which may also be used as 
a solvent, at temperatures between about 0°C and 100° C. 
Preferred reaction conditions include the use of formic acetic 
anhydride, previously prepared by heating formic acid and 
acetic anhydride together for several hours at 50-60°C, of 



- 63 - 



100G701 



ahp-53^3 



reaction temperatures at about room temperature, and of 
reaction times of from 2-2^ hours. Quenching vith water, 
xtraction vith a water-immiscibl solvent, preferably ethyl 
ac tate, vashing with alkali and evaporation of the solv nt 
yields the amine of formula XXVII (a) in which R, R 1 and 
are as defined in the first instance and Y represents the 
group COH^ in which R^ represents hydrogen, viz., the formyl 
group, in this manner, whon starting with (iO,ll-dihydro-5H-dibenzo 
[a,d]cyclohepten-5-yl)-methylamine (IX, R = R 1 = r' = H) or with 
l-(10 t ll-dihydro-5H-dibenzo[a,d]cyclohepten-5"yl)-ethylamine 
(IX, R = R 1 =: H, R 3 = CH ? ) or with any of their N -methyl, N-ethyl, 
N-allyl, N-cyclopentyl, N-cyclohexylraethyl, or N-benzyl derivatives, 
there are obtained the corresponding N-formyl-(lO,ll-dihydro— 5H- 
dibenzo[a t d]cyclohepten-5-yl)-methylaraine(XXVn(a),R = R 1 s R 3 _ H t 
Y a CHO^N-formyl-l-dOjll-dihydro-JH-dibenzoCa^dJcyclohepten- 
5-yl)-ethylamine (XXVlXa), R = R 1 = H, R 3 » OHy Y = CHO) and their 
respective N-methyl, N-ethyl f N-allyl, N-cyclopentyl , N-cyclohexyl- 
methyl, and Nrbenzyl derivatives. When using as starting material 
any of the above amines of formula IX in which R is other than 
hydrogen as defined in the first instance, there are obtained the 
corresponding amines of formula XXVIta) in which R 1 , R 3 and Y are as 
defined immediately above and R has the significance otfcer than 
hydrogen defined in the first* instance* 

The N-formyl derivatives of formula XXVII(a)in which R and 
R 3 are as defined in the first instance, Y is CHO, and R 1 is hydrogen 
are also obtained by treating the corresponding isocyanate of 
formula XXI V f "preferably in solution in "an "aromatic" by d roc arbon andTat 
-20°C to 50°C, with formic acid. 

Alternatively, the amine of formula IX in which R, 
R 1 and R 3 are as defined in the first instance is treated with 
an acylating agent such as an acid halide of the formula 
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R COX in which R2 i B alkyl, alkenyl, (lover alkoxy)alkyl, 

cycloalkyl, cycloalkylalkyl, phenyl, or phenylalkyl and X 

represents a halogen with an atomic weight greater than 19, or with 
an acid anhydride of the formula R^COOOCR 2 in which R 2 is as 

defined immediately above, to obtain the corresponding amine 

of formula XXVII (b) in which Y represents the group COR 2 in 

which R^ is as defined Immediately above. This reaction is 

carried out in the presence of a basic condensing agent which 

may also serve as solvent, at temperatures between roam 

10 temperature and the reflux temperature of the mixture, and 

for prolonged periods of time depending upon the preferred 
reaction temperature. Preferred conditions include the use 
of molar excess of an acid anhydride of the formula J^COOOCR 2 
in which R? is as defined immediately above, the use of 
pyridine as basic condensing agent and solvent, reaction 
temperatures of from 50° C to the boiling point of the mixture, 
and reaction times of frcm hours. Evaporation of the 
solvent, extraction with a water-immiscible solvent, preferably 
chloroform, washing with water and evaporation of the solvent 

20 yields the corresponding amine of formula XXVIl(b) in which 

R> R 1 and R? are as defined in the first instance and Y 
represents the group COR? in which R? is alkyl, alkenyl, 
(lower alkoxy) alkyl, cycloalkyl, cycloalkylalkyl, phenyl or 
phenylalkyl. In this manner* when starting with (lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-methylaraino (IX, R a R 1 = R^ = H), 
1- ( 10 1 ll-dihydro-5H-dibenzo [a , d] cyclohept en-5**yl ) -ethylanine 
(lX f R s K 1 = H, R 3 = CH_), or with their N-methyl, N-ethyl, N-allyl, 
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N-cyclopentyl , N-cyclohexylmethyl, or N -benzyl derivatives, or with 
any of their derivatives or formula IX in which R is other than 
hydrogen as defined in the first instance, and reacting with acetic 
acid, propionic acid, butyric acid, isobutyric acid, pentanoic acid, 
isopentanoic acid, hexanoic acid, isohexanoic acid, heptanoic acid, 
octanoic acid, nonanoic acid r undecanoic acid, propenoic acid, 

methoxyacetic acid, cyclopropylcarboxylic acid, cyclohexylacetic 
acid, benzoic acid, or phenylacetic acid chloride or anhydride, 
there are respectively obtained the N-acetyl, N-propionyl, N-butanoyl, 
N-isobutanoyl,N-pentanoyl, N-isopentanoyl, N-hexanoyl, N-isohexanoyl, 
N-heptanoyl, N-octanoyl, N-nonanoyl, N-undecanoyl , N-propenoyl, 
N-methoxyacetyl, N-cyclopropylcarbonyl, N-cyclohexylacetyl, N-benzoyl, 
and N-phenylacetyl derivatives of (10,ll-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-yl)-methylamine, (XXVllb), R = R 1 = R 3 = H, Y = acyl 
as listed above)l-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohcpten-5-yl)- 
ethylamine (XXVII(b), R = R 1 = H, R 3 a CH^, Y = acyl as listed above) 
and the N-methyl, N-ethyl, N-allyl, N-cyclopentyl, N-cyclohexylmethyl, 
and N-benzyl derivatives of the compounds listed above as well as 
their derivatives of formula XXVI3(b)in which R has the significance 
other than hydrogen defined in the first instance i 

In still another alternative, an amine of formula IX 
in which R, R , and are as defined in the first instance is 
treated with a lower alkyl haloformate to obtain the correspond- 
ing amine of formula XXVTl(c) in which Y represents the group 
COO(lower alkyl) . This reaction is carried out in an inert 
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solvent in the presence of a basic condensing agent, at 

temperatures be lew room temperature, and for periods of 

time of frcm a few minutes to several hours. Preferred 

conditions include the use of ethyl chloroformate, of a 

halogenated hydrocarbon and as, for example, ethylene 

dichloride as the inert solvent, of sodium hydroxide as 

the basic condensing agent, of reaction temperatures 

between 0°C and room temperature, and of reaction times of 

from 15 minutes to 2 hours. In this manner there are 

obtained the corresponding amines of formula XXVIl(c) 

in which R, R 1 and R 5 are as defined in the first instance 

and Y represents the group COO(lower alkyl). in this manner, 

when starting vdth (lO,ll-dihydro-5H-dibenzo[a,dJcyclohepten- 

5-yD-methylamine (IX, R = R 1 = R 3 = H), l-(lO,ll-dihydro-5H- 

dibenzo[a,d]cyclohepten-5-yl)-ethylamine (IX f R = R 1 = H, 

R 3 « CHj), or with their N-nethyl, N-ethyl, N-allyl, N-cyclo- 

pentyl, N-cyclohexylmethyl, or N-benzyl derivatives, or with 

any of their derivatives of formula IX in which R is other than 

hydrogen as defined in the first instance, and reacting with 

ethyl chloroformate, there are respectively obtained N~carbethoxy- 

(l0 1 ll-dihydro-5H-dibenzo[a f d]cyclohepten-5-yl)-methylamine 

(XXVlKcX R = R 1 = R 3 eH 1 Y = COOC 2 H 5 ), N-carbethoxy-1- 

(lOai-dihydro-SH-dibenzoCa^Dcyclohepten-S-yD-ethylaraine 

(XXVII R = R 1 = H f R 3 = CH 3 , Y = COOC^), the N-methyl, N -ethyl, 

N-allyl, N-cyclopentyl, N-cyclohexylmethyl and N-benzyl derivatives 

of the above compounds, and the corresponding compounds of 

formula XXVII (q) in which R has the significance other than hydrogen 

defined in the first instanc . 
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Said last-named amines of formula XXVII fc) are 

treated with a cyclizing agent such as an acid, an acid 

anhydride together with an acid halide,or a Lewie acid to 

obtain the corresponding lactams of formula XXV. It should 

be noted that the methods for preparing said lactams of 

formula XXV described earlier in this Application 

permitted only the obtention of such lactams in which K*" 

1 

is hydrogen, and that the Bubstituent R had to be intro- 
duced by subsequent steps, also described earlier in this 
Application. The method of cyclizing an amine of the 
formula XXVII (c) in which Y represents the group C00( lower 
alkyl) and R 1 is as defined in the first instance nw 
permits the preparation of lactams of the formula XXV in 

which R* is not only hydrogen but also alkyl, alkenyl, 
cycloalkyl, cycloalkylalkyl, or phenylalkyl. Such cycllsa- 

tion is carried out with an acid such as, for example poly- 
phosphoric acid, with an acid anhydride together with an acid 
halide such as, for example, a mixture of phosphorus pentoxide 
and phosphorus oxychloride, or with a Lewie acid such as, 
for example, aluminum chloride; when using an acid as the 
cyclizing agent it is conducted in the absence of solvent, 
and when using one of the other cyclizing agents described 
above an inert solvent such as a hydrocarbon or a halo- 
genated hydrocarbon is used; the reaction temperature depends 
upon the nature of the cyclizing agent and may vary from* room 
temperature to the boiling pount of the mixture, with 
reaction times of from one to several hours. Preferred 
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conditions include the use of polyphosphoric acid at 
100-200° C for 1-U hours, or of a mixtur of phosphorus 
pentoxide and phosphorus oxychloride (1:2) in xylene, at 
the reflux temperature of the mixture, for 1-4 hours. 
Optional quenching with water, extraction with a water- 
immiscible solvent, washing with alkali, and evaporation 
of the solvent yields the corresponding lactam of formula XXV 
in which R, R 1 and R 3 are as defined in the first instance . 

In this mariner, when starting with N- carbethoxy -10,11 -dihydro-5H-d ibenz o- 

[a,d]cyclohepten-5-yl)-methylaraine (IX, R = R 1 = R 3 = H), N-carbethoxy- 

l-(lO t ll-dihydro-5H-dibenzo[a t d]cyclohepten-5-yl)-ethylamine 

(IX, R e R^= H, R 3 = CH 3 >, or with their N-methyl, N-ethyl, 

N-allyl, W-cyclopentyl, N-cyclohexylroethyl, or N-benzyl 

derivatives, or with any of their derivatives of formula IX 

in which R is other than hydrogen as defined in the first instance, 

and reacting with polyphosphoric acid, a mixture of phosphorus 

pentoxide and phosphorus oxychloride, or aluminum chloride, there 

are respectively obtained 1,2,3,7, 8, 12b-hexahydrobenzoC6, 7> 

cyclohepta[l,2,3-d,e]isoquinolin-3-one (XXV, R = R 1 = R 3 = H) 

1- methyW,2 f 3i7,8,12b-hexahydrobenzoC6,?3cycloheptaCl,2,3-d,e]- 
isoquinolin-3-one (XXV, R = R 1 = H, R 3 = H), their 2-raethyl, 

2- ethy3* 2-allyl, 2-cyclopentyl, 2-cyclohexylmethyl, and 2-benzyl,. 

derivatives, and the lactams of formula XXV in which R has the 

significance other than hydrogen defined in the first instance. 
Treatment of said last-named lactams-vith a reducing agent - 

in the maimer described earlier in this Application yields 

the corresponding compounds of formula I in which R, and 

r3 are as defined in the first instanc and Rp is hydrog n^ 
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also describ d earlier in this Application. 

Alternatively, an amine of formula XXVII (a) or (b) 
in which R and R 3 are as defined in the first instance, R 1 is 
hydrogen, and Y is (a) CHO or (b) C0R2 in which R 2 is alkyl, 
alkenyl, (lower alkoxy)alkyl, cycloalkyl, cycloalkylalkyl, 
phenyl or phenylalkyl is treated with a cyclizing agent such 
as an acid or a Lewis acid to obtain the corresponding Schiff 
base of the formula XXVIII in which R, R 2 and R 5 are as 
10 defined in the first instance. Said cyclization i8 carried out 

in the same manner as described above. fcref erred conditions 
include the use of polyphosphoric acid without any other 
solvent, at temperatures of from 100-200° C for 0.5-3 hours; 
quenching with ice, extraction with a water-immiscible solvent, 
optional washing with alkali, and evaporation of the solvent 
yields the corresponding Schiff base of formula XXVIII in 
which R, R 2 and R 3 are as defined in the first instance. 

In thie manner, when starting with the compounds of 
formulae XXVIXOor XXVII (b)N-formyl-, N-acetyl-, Il-propionyl- , 
20 N-butanoyl-; N-isobutanoyl-, N-pentanoyl-, N-isopentanoyl-, 

N-hexanoyl-, N-isohexanoyl-, M-heptanoyl-, N-octanoyl-, H-nonanoyl-, 
N-undecanoyl-, N-propenoyl-, N-methoxyacetyl- , N-cyclopropylcarbonyl-, 
N-cyclohexylacetyl-, N-benzoyl-, or N-phenylacetyl-(lO,ll-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-methylamine t or -1- (10,11 -dihydro- 
5ff-dibenzoCa,d]cyclohepten-5-yl)-ethylamine and treating any of 
said compounds with polyphosphoric acid, there are obtained, 
respectively, the Schiff bases of formula XXVTII l,7,8,12b-tetra- 
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hydrobenzoCS^DcyclbheptaCl^^-d^Jisoquinoline (XXVIII, R = R 2 = 
R 3 = H), 1-m ^1-1,7,8,12^ trahydrobenzo[6 t 7]cyclohepta[l f 2,3-d f e]- 
isoquinoline (XXVIII, R a r 2 s H , R 3 = CHj) and their respective 
3-methyl, 3-ethyl, 3-propyl, 3-isopropyl, 3*butyl, 3~isobutyl, 
3-anyl, 3-isoanyl, 3-hexyl, 3~heptyl f 3-octyl t 3-decyl, 3-allyl, 
3-methoxymethyl, 3-cyclopropyl, 3-cyclohexylmethyl, 3-phenyl, and 
3-benzyl derivatives. When using as starting materials the derivatives 
of the above compounds of formulae XXVIia)or XXVI3&) in which R is 
other than hydrogen as defined in the first instance, the correspond- 
ingly substituted derivatives of the Schiff bases of formula XXVIII 
in which R has the significance other than hydrogen defined in the 
first instance are obtained. 

Said last-named Schiff base of formula XXVIII in 
which R, R 2 and R 3 are as defined in the first instance is 
treated with a reducing agent to obtain the corresponding 
canpound of formula I in which R, R 2 and R 3 are as defined 
in the firBt instance and R 1 is hydrogen. Said reduction is 
carried out with a complex alkali metal aluminum hydride in 
an inert solvent such as an ether or a cyclic ether or an 
alkali metal borohydride in a lower alkanol, at an elevated 
temperature above room temperature, or with hydrogen in the presence 
of a noble metal catalyst at or about room temperature, for periods 
of time of from 2-48 hours. Preferred conditions include the use of 
lithium aluminum hydride in tetrahydrofuran, or of sodium 
borohydride in ethanol, at the reflux temperature of the 
mixture, for k-2k hours. Addition of water, optional 
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filtration of inorganic salts, extraction with a water- 
Immiscible solvent and vaporation of th solv nt yields the 
corresponding compound of formula I in which R, R 2 and r' 
are as defined in the first instance and R* is hydrogen aa 
described earlier in this Application, as well as the 3-methoxy- 
methyl derivative of l,2,3»7»8 > 12b-hexahydrobenzo[6 ,7]cyclohepta- 
Cl,2 t 3-d,e]isoquinoline and of its 1-methyl derivative which may 
conveniently be obtained in this manner. 

When it is desired to obtain compounds of formula I in which 
R and R are as defined in the first instance, R is hydrogen, and R 
is alkyl, cycloalkyl, cycloalkylalkyl, or phenylalkyl, the correspond- 
ing Schiff base of formula XXVIII is treated with Raney nickel in the 
presence of a compound of the formula R^"OH in which R 1 is as defined 
immediately above, preferably under anhydrous conditions and at 
temperatures of from 50°C to the boiling point of the mixture. 

In a reversal of the reaction described immediately 
above, a compound of formula I in which R, R2 and R^ are as 
defined in the first instance and R 1 is hydrogen is treated 
with an oxidizing agent such as, for example an alkali metal 
hypohalite, mercuric chloride or acetate, or manganese dioxide, 
to obtain the corresponding Schiff base of formula XXVIII. 
Such oxidation is preferably carried out with sodium 
hypochlorite at temperatures between 0°C and room temperature. 
Extraction with a water- immiscible solvent and evaporation 
gives the Schiff base of formula XXVIII in which R, R 2 and 
R^ are as defined in the first instance . 

In a variant of the above procedure; - a 'Schiff base of 

formula XXVIII in which R and R 5 are as defined in the first 
instance and R 2 represents hydrogen is treated with a 
Grignard reagent of the formula R MgX or a lithium or cadmium 
d rivative of the formula R^Li or (R 2 ) 2 Cd in which R 2 is alkyl, 
alkenyl, (lower alkpxy)alkyl, cycloalkyl, cycloalkylalkyl, 
phenyl, or phenylalkyl and X is a halogen with an atomic 
weight greater than 19, to obtain the corresponding compound 
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of formula I. This reaction Is carried out under the usual 
conditions f the Grignard reaction, i.e. in an ether or cyclic 
ether as the solvent, at temperatures above room temperature, 
.and for periods of time of from 1-2U hours. Preferred 
conditions include the use of diethyl ether or of tetrahydro- 
furan as the solvent, and carrying out the reaction at the 
reflux temperature of the mixture for 2-12 hours. Decomposi- 
-tlon r vith. ammonium chloride, -extraction with a water- 
tebiscible solvent, washing, and evaporation of the solvent 
yields the corresponding compound of formula I in which R 
and B 5 are as defined in the first instance, R? is as defined 
immediately above and R 1 is hydrogen described earlier in this 
Application. 

In still another alternative, an amine of the 
formula »cm W in which R and R? are as defined in the first 
instance, R 1 is alkyl, alkenyl, cycloalkyl, cycloalkylalfcyl, 
or phenylalkyl and Y represents the group COR? in which R 2 
ie as defined in the first instance is treated with an 
acidic dehydrating agent, such as, for example, polyphosphoric acid, 
phosphorus oxychloride, phosphorus pent oxide, polyphosphoric 
ester, or mixtures thereof to obtain the corresponding quaternary 
Schiff base phosphate salts of formula XXIX in which R, R 1 , R 2 , and 
a 5 are as defined above and z" represents the phosphate ion. Thi^ 
reaction is carried out with the reagents and under the conditions 
of the_BiSchler-Napieralski reaction described, for example, 
in "Organic Reactions" Vol/ 6, p. ?k, John Wiley 8c Sons, Inc,\ 
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New York 1951 . Preferred reaction conditions include the 
use of phosphorus oxychloride as the acidic dehydrating agent, 
of an aromatic hydrocarbon such as benzene or toluene as the 
solvent, of temperatures within the range of 50-150° C, and of 
reaction times of from 1-12 hours. Addition of an aliphatic 
hydrocarbon, preferably hexane, and filtration of the resulting 
precipitate yields the corresponding quaternary Schiff base salt 
of formula XXIX in which R, R 2 * and r' are as defined in the 
first instance, R 1 is alkyl, alkenyl, cycloalkyl, cycloalkyl- 
alkyl, or phenylalkyl, and z" is the phosphate ion. 

In this manner, when starting with the compounds of 

formula XXV3X &) viz., the N-methyl, N-ethyl, N-allyl, N-cyclopentyl, 

N-cyclohexylraethyl, or N-benzyl derivatives of N-formyl-, N-acetyl-, 

N-propionyl-, N-butanoyl-, N-isobutanoyl-, N-pentanoyl- f N-iso- 

pentanoyl-, N-hexanoyl-, N-isohexanoyl- , N-heptanoyl- t N-octanoyl-, 

N-nonanoyl-, N-undecanoyl- t N-propenoyl-, N-methoxyacetyl-, N-cyclo- 

propylcarbonyl-, N-cyclohoxylacetyl-, N-benzoyl- f or N-phenylacetyl- 

<10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-methylamine or 

-l-(10 t ll-dihydro-5H-dibenzo[a t d]cyclohepten-5-yl)-ethylamine and 

treating with phosphorus oxychloride there are obtained, respectively, 

the quaternary Schiff bases of the formula XXIX 2-methyl- t 2-ethyl, 

2-allyl, 2-cyclopentyl-, 2-cyclohexylmethyl f and 2-benzyl-l,7,8,l£b- 

t et rahydrobenzo[6 , 73 cy clohept a [1 , 2 % 3-d , e] isoquinolinium phospha t e 
2 3 1 

(Xm,R = B = R -3 = H, R = methyl, ethyl, allyl, cyclopentyl, 
cyclohexylmethyl, and benzyl), 1,2-dimethyl-, 1-methyl -2-ethyl-, 
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l-methyl-2-allyl-, 1-m thyl-2-cyclopentyl- , l-methyl-2-cyclohexyl- 
metiyl-, and l-oethyl^-benzyl-l^.Baab-tetrahydrobenzoCS^?]- 
cyclohepta[l,2,3-d,e]isoquinoliniura phosphate (XXIX, R » R 2 "= H, 

33 CH j» r1 - methyl, ethyl, allyl, cyclopentyl, cyclohexylmethyl , 
and benzyl), and their respective 3-methyl, 3-ethyl, 3-propyl, 
>-isopropyl, 3-butyl, 3-isobutyl, 3-anyl, 3-iaoamyl, 3-hexyl, 
3-heptyl, 3-octyl, 3-decyl, 3-allyl, 3-methoxymethyl , 3-cyclo- 
Propyl* 3-cyclohexylmethyl, 3-phenyl, and 3-benzyl derivatives. 

r 

When using as starting material any of the amines of formula XXVI3|£) 

which R is other than hydrogen as defined in the first instance, 

there are obtained the corresponding quaternary Schiff bases of 

formula XXIX in which R has the significance other than hydrogen 

defined in the first instance in the form of their phosphate salts. 

Said last-named quaternary Schiff base of formula XXIX may 

also be obtained by treating a Schiff base of formula XXVIII in which 
2 3 

R t R and R are as defined in the first instance described earlier in 

this Application with an alkylating agent of the formula R^Z in which 

R 1 is" alkyl, alkonyl, cycloalkyl, cycloalkylalkyl, or phenylalkyl and 

Z is a leaving group capable of bearing a pair of electrons, 

in solution in an inert solvent such as, for example, 

a lower ketone, at temperature of from room temperature to 

the reflux temperature of the mixture, and for periods of 

time of from 2-48 hours* Preferred- conditions include the 

use of alkylating agents of the formula R*Z in which R 1 

ie as defined immediately above and Z is a halogen with an atomic 

weight greater than 19 « or tho sulfato group, of acetone as tho 
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solvent, of t mperatur s between room temperature and the 
reflux temperature of the mixture, and of reaction times of 
frcaa 2-2k hours. In this manner the quaternary Schiff bases 
of formula XXIX in which R, R 2 and R- 5 are as defined in the 
first instance and R 1 and Z" are as defined immediately above 
are also obtained. In this manner, when using as starting materials 
the Schiff bases of formula XXVIII l,7|8,12b-tetrahydrobenzo[6,7> 
cyclohept a [1 , 2 , 3-d , e] ieoquinoline , 1-me t hyl-1 , ? , 8 , 12b- 1 e t rahydro- 
benzo[6 1 7]cyclohepta[l 1 2 l 3-d,e]isoquinoline l or their respective 
3-methyl/ 3-ethyl, 3-propyl, 3-butyl, 3-isobutyl t 3-arayl, 3-isoamyl, 
3-hexyl, 3-heptyl, 3-octyl, 3-decyl, 3-allyl, 3-methoxy methyl , 
3-cyclopropyl, 3-cyclohexylmethyl t 3-phenyl, or 3-benzyl derivatives, 
and reacting any of them with methyl, ethyl, allyl, cyclopentyl, cycl 
hexylmethyl, or benzyl chloride, bromide, iodide, or sulfate there 
are obtained the same quaternary Schiff bases of formula XXIX as 
described in the preceding paragraph in the form of their respective 
chloride, bromide, iodide, or sulfate salts. When using as starting 
material any of the Schiff bases of formula XXVIII in which R is 
other than hydrogen or defined in the first instance, there are 
ODtained the corresponding quaternary Schiff bases of formula XXIX 
in which R has the significance other than hydrogen defined in the 
first instance* 

Said last-named quaternary Schiff base of 
formula XXIX is treated with "a reducing agent ia the same 

manner as described above for the Schiff base"of TcrnuTa XXVIir, 

i.e. with a complex alkali metal aluminum hydride in an inert 
solvent such as an ether or a cyclic ether or with an alkali 
m tal borohydrid in solution in a lower alkanol, at 
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temperatures b tw en room temperature and th reflux temp r- 

ature of the mixture and for periods of time of from 2-^8 

hoursyto yield the corresponding compound of formula I* 

Preferred reaction conditions include the use of sodium 

borohydride in ethanol, at the reflux temperature of the 

mixture for periods of time of from ^-2** hours. Addition 

of water, extraction with a water-immiscible solvent, 

preferably a halogenated hydrocarbon such as, for example 

chloroform, and evaporation of the solvent yields the 

2 3 

corresponding compound of formula I in which R, R and R 
are as defined in the first instance and R 1 is alkyl, alkenyl, 
cycloalkyl, cycloalkylalkyl, phenyl, or phenylalkyl described 
earlier in this Application. 

Alternatively, said quaternary Schiff base of 

formula XXIX in which R and R** are as described in the first 

1 2 
instance, R is as defined immediately above and R 

represents hydrogen is treated with a Grignard reagent of 
the formula R^lgX in which R^ is alkyl, alkenyl, (lower 
alkoxy)alkyl, cycloalkyl, cycloalkylalkyl, phenyl, or phenyl- 
alkyl and X represents a halogen with an atomic weight 
greater than 19 in the same manner as described above for 
the corresponding Schiff base of formula XXVIII, to obtain 
the corresponding compound of formula I. Preferred conditions 
include the use of an ether such as diethyl ether or of a 
cyclic ether such as tetrahydrofuran as the solvent, of 



temperatures between room temperature and the reflux t mper- 

ature of the solvent, and of reaction times of from 2-2** 

hours. Decomposition with ammonium chloride, extraction 

with a water-immiscible solvent , preferably diethyl ether, 

and evaporation of the solvent yields the corresponding 

compound of formula I in which R and are as defined in the 

first instance, R 1 is alkyl, alkenyl, cycloalkyl, cycloalkyl - 

2 

alkyl, or phenylalkyl and R is as defined immediately above 
described earlier in this Application* 
10 Those reactions are shown in the following formulae 

in which R, R 1 , R 2 and R 5 are as defined in the first 
instance and Z is as defined above. 
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The pathways for obtaining the compounds of formula I 
12 3 

in which R, R , R and R ar as defined in the first instance . 
and may be present in any given combination having thua been 
described, it should be noted that it may in certain cases be 
more economical to prepare a compound of formula I in which 
R^ is hydrogen, and to introduce a substituent R^" into such a 
compound. This may be achieved by any of the methods for 
N-eubstitution described, for example, in Houben-Weyl, 
Kethoden der Organiechen Chemio, Georg Thieme Ve-rlag, Stuttgart 1957 i 
and some of these methods will be described below* 

A compound of formula I in which R, R 2 and R 3 are as 
defined in the first instance and R 1 is hydrogen is treated with an 
alkylating agent of the formula R*Z in which R 1 is alkyl, alkenyl, 
cycloalkyl, cycloalkylalkyl, or phenylalkyl and Z is a leaving 
group such as a halogen with an atomic weight greater than 19, 
a tosyloxy group, or a mesyloxy group, in the presence of a 
basic condensing agent, in an inert solvent, at an elevated 
temperature above room temperature which depends upon the 
nature of the substituent to be introduced, and for periods of 
time of from 1-48 hours. Preferred conditions include the use 
of an alkali metal hydride such as, for example, sodium hydride, 
of an alkali metal hydroxide such as sodium or potassium hydroxides 
or of an alkali metal carbonate such as sodium or potassium 
carbonate as the basic condensing agent, of a lower alkanol 
such as ethanol as the solvent, of temperatures between 30°C 
and the reflux temperature of the mixture, and of reaction 
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times of from 2-24 hours. Addition f water, extraction with a 
water-immiscible solvent, and evaporation of the solvent yieldB 
the corresponding compound of formula I in which R, R 2 and R^ 
are as defined in the first instance and R* is alkyl, alkenyl, 
cycloalkyl, cycloalkylalkyl, or phenylalkyl described oarlier in 

this Application. 

Alternatively, a compound of formula I in which R, 

2 3 1 
R and R are as described in the first instance and R is 

hydrogen is treated with an acylating agent, such as an acid 

anhydride of the formula R COOOCR or an acid halide of the 
if 

formula R COX in which X is a halogen with an atomic weight 

4 1 1 
greater than 19 and R is K minus CH^ wherein R is alkyl , 

alkenyl, cycloalkylalkyl or phenylalkyl, in the presence of a 

basic condensing agent, at temperatures between room temperature 

and the reflux temperature of the mixture and for periods of 

time of from 2-48 hours. Preferred conditions include the use 

of pyridine as the basic condensing agent, at temperatures 

between 50 and 100°C, for 4-24 hours, Quenching with water, 

addition of alkali, extraction with a water-immiscible solvent, 

and evaporation of the solvent yields the corresponding compound 

of formula I in which R, R 2 and r' are as defined above and 

1 4 4 l 

R is the group R CO, in which R is R minus CH 2# 

Said last-named compound is treated with a reducing agent, 

preferably lithium aluminum hydride or diborane, in an 

inert solvent preferably an ether or a cyclic ether such 

as tetrahydrofuran; quenching with water or acid, making the 

mixture alkaline, extraction with a water-immiscible solvent, 

and evaporation of th solv nt yields the c rresponding compound 
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of formula I in which R f R 2 and r' ar as d fined in th first 
instance and R 1 is alkyl, alkenyl, cycloalkylalkyl or phenyl- 
alkyl -described earlier in this Application* In the special case 

where it is desired to obtain the compounds of formula I in which 

2 3 1 

R, R , and R are as defined in the first instance and R is methyl, 

a compound of formula I in which R, R 2 and R 5 are as defined in the 

first instance and R 1 is hydrogen is treated with ethyl chloro- 

forraato in the presence of a basic condensing agent such as an 

alkali metal hydroxide and of a solvent such as a halogenated 

hydrocarbon , to yield the corresponding compound of formula I in 

which R^* represents the carbethoxy group. Preferred reaction 

conditions include the use of sodium hydroxide as the basic 

condensing agent and of ethylene dichloride as the solvent. The 

resulting compound of formula I in which R 1 represents the 

carbethoxy group is treated with a reducing agent, preferably 

lithium aluminium hydride, in the same manner as described above, 

to yield the corresponding compound of formula I in which R, R 2 

and R^ are as defined in the first instance and R 1 is methyl, also 

described earlier in this Application. 

In another alternative, a compound of formula I in 
2 3 

which R, R and R are as defined in the first instance and 

R* is hydrogen is treated with an aldehyde of the formula 

k k 1 1 

R^CHO in which R is R A minus CH 2 wherein R is alkyl, alkenyl, 

cycloalkylalkyl or phenylalkyl, followed by treatment with a 

reducing agent. In the special case where R 1 is methyl or 

ethyl, the aldehyde used is formaldehyde or acetaldehyde and 
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the reducing ag nt is formic acid, in all other cases the 

preferred reducing agent is catalytically activated hydrogen, 

preferably in the presence of a noble metal catalyst. The 

reaction is carried out in an inert solvent, preferably a 

lower alkanol, at temperatures between room temperature and 

the reflux temperature of the mixture • When using hydrogen and 

a catalyst as the reducing agent it is preferred to work in a 

closed system at an elevated pressure above atmospheric 

pressure. When using formic acid as the reducing agent the 

reaction is quenched with water, made alkaline, extracted with 

a water-immiscible solvent, and the solvent evaporated. When 

using hydrqgen and a catalyst the latter is filtered and the 

solvent evaporated. In both cases there are obtained the corresponding 

compounds of formula I in which R, R 2 and R 3 are as defined in 

the first instance and R 1 is alkyl, alkenyl, cycloalkylalkyl, 

or phenylalkyl described earlier in this Application, 

Having thus described a number of different pathways by 
which the compounds of formula I in which H, R 1 , R 2 and R 3 are 
defined as in the first instance may be obtained, we have found 
that the following sequences of steps constitute preferred 
procedures. 

Preferred Process <|1)« A 10,ll-dihydro-5H-diben2o[a,d]cyclohepten- r - 
5-one of the formula II in which R is as defined in the first 
instance (these substituents must be present at this stage if they 
are to be present in the final product of formula I) is reacted 
with a Grignard reagent prepared from methoxymethyl chloride to 
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yield the corresponding 5-methoxymethyl-10,ll-dihydro-5II-dibenzoCa f d]" 
cyclohepten-5-ol (VI, & = OCH ? ) which is in turn treated with formic 
acid to yield the corresponding 10,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-aldehyde (VII, R 3 = H) f If it is desired to prepare 
compounds of formula I in which R 3 is methyl, the 5-ketone of 
formula II is reacted with a Grignard reagent prepared from an 
ethyl halide to yield the corresponding 5-ethyl-10,ll-dihydro-5H- 
dibenzo[a t d3cyclohepten-5-ol (VI, A = CH^, and said last-named 
compound is treated first with a dehydrating agent to yield the 
corresponding 5~ethylidene derivative (VII(a), R 3 = Chy, then with 
an organic peracid ; to yield the corresponding 5-hydroxy-5-hydroxy- 
ethyl derivative (VII (b\ R 3 = CHj), and finally with a . mineral 
acid, to yield the corresponding 5-acetyl-10,ll-dihydro-5H-dibenzo- 
[a,d]cycloheptene (VII, R 3 m CH^). 

Either the 5~aldehyde or the 5-acetyl derivative of 
formula VII is transformed to its corresponding oxime (VIII, 
R 3 » H or Chy which is in turn treated with a reducing agent, to 
yield the corresponding amine of formula IX, viz. (I0,ll-dihydro-5n- 
dibenzo[a,d]cyclohepten-5-yl)-methylaraine (IX, R 1 * R 3 = H) or 
l-(lO,ll-dihydro-5H-dibenzoCa,d3cyclohepten-5-yl)-ethylamine 
(IX, R = H f R 3 » CH^). Either one of said last-named compounds 
is then treated with a formylating agent, preferably formic acetic 
anhydride, to yield the corresponding N-forrayl derivatives of 
formula XXVII (a\ viz # , N-fornyl-(10,ll-dihydro-5H-dibenzoCa,d]- 
cyclohepten-5-yl)-methylamine (XXVII (a* R 1 = R 3 = H, Y = CHO) or 
N-formyl-l.(io,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-ethylamine 
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(XXVII (aX R « H, Ir = CH^, Y = CHO) , respectively, and the corap unds 
of formula XXVII (a) are treated with polyphosphoric acid to yield the 
corresponding Schiff base of formula XXVIII, viz., l,7,8,12b-tetra- 
hydrobenzoCe^DcycloheptaCl^^-d^Jisoquinoline (XXVIII, R 2 = R 3 = H) 
and l-methyl-l,7,8,12b-tetrahydrobenzoC6,?]cyclohepta[l,2,3-d,e]- 
isoquinoline (XXVIII, R = H, R = CH^), respectively. Those 
compounds are converted to the corresponding compounds of formula I 
by one of the following four routes (a), (b), (c), or (d). 

(a) * When it is desired to obtain compounds of formula I 

12 ^ 
in which R and R are both hydrogen and R is as defined in the 

first instance, a Schiff base of formula XXVIII. is treated with a 
reducing agent, preferably sodium borohydride, to yield the correspond- 
ing compounds of formula I, viz., l 1 2,3 l 7,8 f 12b-hexahydrobenzo[6,7]- 
cyclohepta [1 , 2 , 3-d , e] isoquinoline and 1-met hyl -1,2,3,7*8, 12b-hexa- 
hydrobenzo[6 , 7]cyclohepta [1 , 2 , 3"d , e] isoquinoline , respectively . 

(b) When it is desired to prepare compounds of formula I 

in which R 1 is an alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, or 

2 1 
phenylalkyl group, R is hydrogen, and R is as defined in the first 

instance, it is preferred to treat said Schiff base of formula XXVIII 
with an alkylating agent of the formula R*Z in which R 1 is as defined 
immediately above and 2 is a leaving group capable of bearing a pair 
of electrons, to ootain the corresponding quaternary Schiff base of 
formula XXIX. For example, when using ethyl iodide as the alkylat- 
ing agent there are obtained 2-ethyl-l,7,8,12b-hexahydrobenzo[6,7]- 
cyclohepta[l,2,3-d,e]isoquinoliniura iodide and l-methyl-2-ethyl- 
l,7»8,12b-tetrahydrobenzoC6,73cycloheptaCl t 2,3-d,e3isoquinolinium 
iodide. Said last-named quaternary Schiff bases of formula XXIX 
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are th n treated with a reducing agent, preferably sodium boro- 

hydrid , to yi Id the corresponding comp unds of formula I, in 

1 2 
which R is as defined immediately above, R is hydrogen, and 

is as defined in the first instance, for example, 2-ethyl- 
lfS,3i7$8,12b-hexahydroben2o[6,7]cycloheptaCl,2,3 , "d,e]icoquinoline 
(I, R 1 = C 2 H 5 , R 2 = R 3 » H) and l-methyl-2-ethyl-l,2,3,7,8,12l?-hexa- 
hydrobenzoCe^lcycloheptaCl^tS-d.elisoquinoline (I, R 1 = C 2 H 5» 
R 2 * H, h'j= CIIj) respectively, 

, (c) When it is desired to obtain compounds of formula I 



In which R 1 is hydrogen, R 3 is as defined in the first 
2 

instance and R is alkyl, alkenyl, (lower alkoxy)alkyl, 

eycloalkyl, cycloalkylalkyl, phenyl, or phenylalkyl, a Schiff 
base of formula XXVIII is treated with a Grignard reagent of the 
2 2 

formula R MgX in which R is as defined immediately above and X is 

a halogen with an atomic weight greater than 19* to yield the 

corresponding compound of formula I,. In this manner, when using 

Grignard reagents as defined above in which R is methyl, ethyl, 

propyl, isopropyl, butyl, isobutyl, arayl, isoamyl, hexyl, heptyl, 

octyl, nonyl t dDcyl,allyl f Mthoxymethyl, cycloprcpyl, cyclchexylr.ethyl, 

phenyl, or benzyl, there are" obtained the corresponding 3*«ethyl, 

3^ethyl, 3-propyl, 3-isopropyl, 3-butyl, 3-isobutyl, 3-amyl, 

3-isoamyl f 3-hexyl, 3-heptyl; 3-octyl, 3"decyl, 3"*allyl» 3~methoxy- 

methyl, 3-cyclopropyl, 3-cyclohexylnethyl, 3~phenyl, and 3-benzyl. 

derivatives of l,2,3i7f8,12b-hexahydrobenzo[6,7]cyclohepta- 

£l,2,3-d,e3isoquinoline (I, R 1 = R? s H t R 2 as defined immediately 

above) and of l-methyl-l,2,3,7,8,12b-hexahydrobenzo[6,7]cyclohepta- 

* • 

1' 2 

[l,2,3-d,e3isoquinoline (I, R A = H, R as defined immediately above, 
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(d) When it is desired to obtain c rapounds f f rmula I 

3 -i p 

in which R is as defined in the first instance and both R and R 

are other than hydrogen as defined in the first instance, a quater- 
nary Schiff base of formula XXIX obtained as described above under 
(b) is treated with a Grignard reagent of the formula R 2 MgX as 
defined above uhder (c). For example , when using the same Grignard 
reagents as described above under (c) and the same quaternary Schiff 
bases as described above under (b) there are obtained 3-methyl, 
3-ethyl, 3-propyl, 3-isopropyl, 3-butyl, 3-isobutyl, 3-amyl, 
3-isoamyl, 3-hexyl, 3-heptyl, 3-octyl, 3-decyl, 3-allyl, 3-methoxy- 
methyl, 3~cyclopropyl, 3-cyclohexylmethyl, 3~phenyl, and 3-benzyl 
derivatives of 2-ethyl- or l-methyl-Z-ethyl-l^^^^aab-hexahydro- 
benzo[6 f 7]cyclohepta[l,2 t 3-d,e]isoquinoline, respectively. 
Preferred Process (2). A 5~ketone of formula II in which R is as 
defined in the first instance (if it is desired to obtain compounds 
of formula I in which R is other than hydrogen as defined in the 
first instance these substituents must be present in the 5-ketone 
of formula II) is treated with a Wittig reagent of the formula 
(lower alkyl-0) 2 P(^ 0)CHR 5 COO(lower alkyl) in which R 3 is hydrogen 
or methyl, for example trimethylphosphonoacetate or methyl-2- 
(dimethylphosphono)propionate, to yield the corresponding ylidene- 
acetic or ylidenepropionic acid esters of formula XIII (R^ = H or 
CH Jt M * COOdower alkyl)) viz. <10,ll-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-ylidene)acetic acid methyl ester (XIII, R 3 = H, 
M = COOCHj) and 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5- 
ylidene) propionic acid methyl ester (XIII, R 5 = CH,, M = COOCH ). 
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Said last-named ylideneacetic or yiiden propionic acid eaters are 
treated with an alkali metal hydroxide to yield the corresponding 
(i0,ll-dihydro-5U-diben Z o[a ,dJcyclohepten-5-ylidene)acetic acid 
(XI, R 3 a H) or 2-<10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5- 
ylidene propionic acid (XI, R 3 a CH^). 

Said last-named acids of formula XI are treated with a 
reducing agent to yield the corresponding saturated acids of 
formula XV, viz. (lO,ll-dihydro-5!l-dibenzoCa,d]cyclohepten. - 
5-yl>acetic'aeid (XV, R 3 = H) and 2-<10 f ll-dihydro- 5 H-diben Z oCa,d3- 
cyclohepten-5-yi>pro P ionic acid (XV, R 3 s CHj), respectively, and 
said acids are converted to their respective acid halidea, 
preferably the acid chlorides, by means of a halogenating agent 
auch as, for example, thionyl chloride. Said last-named acid 
halides may be converted to the corresponding amines of formula IX 
by either one of three routes (a) or (b) or (c) described below. 

(a) The acid halide is reacted with an alkali metal azide, 
preferably sodium aside, to yield the corresponding acid azide, 
which is heated to yield the corresponding iaocyanate (XXIV, 

R 3 = H or CH 3 ) which, upon treatment with a mineral acid, yields 
the corresponding amine of formula IX (R 1 a H, R 3 a H or CHj). 

(b) The acid halide is treated with methanol to yield the 
corresponding methyl ester which is in turn treated with hydrazine" 
hydrate to yield the corresponding acid hydrazide. Treatment of 
the latter with an alkali metal nitrite in acid solution yields the 
corresponding acid azide which is heated to yield the corresponding 
iaocyanate (XXIV, R 3 a H or CHj) from which the corresponding 
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amine of formula IX (R* = H, R^ a H or CH^) is obtained as 
described above. 

(c) The acid halide is treated with ammonia to yield the 
corresponding amide of formula XVI, viz. (lO,U-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-acetamide (XVI, R^ = H) and 
2-(lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-propionamide 
(XVI, R^ = CHj), respectively. Said last-named compounds are 
treated with bromine in solution in alkali metal hydroxide, 
preferably sodium hydroxide, to yield the corresponding amines 
of formula IX (R 1 = H, R 5 = H or CH^). 

The' further conversion of the amines of formula IX 
obtained in the manners described above to the corresponding 
compounds of formula I is carried out in the same manner as described 
in Preferred Process (l). 

Preferred Process(3). The isocyanate of formula XXIV in which R 
and R^ are as defined in the first instance, obtained as described 
earlier in this Application, is treated with formic acid to yield 
the corresponding N-formyl derivative of formula XXVII(a) in which 
R and 1? are as defined above, Y is CHO, and R 1 is hydrogen. Said 
compound of formula XXVII (a) is treated with polyphosphoric acid 
to yield the corresponding Schif f base of formula XXVIII in which 
R and R^ are as defined in the first instance and R^ is hydrogen. 
Said last-named Schif f base is treated with Raney nickel in the 
presence of a compound of the formula R*OH in which R^" is alkyl, ' 
cycloalkyl, cycloalkylalkyl, or phenylalkyl, to yield the correspond- 
ing. compound of formula I in which R and R^ are as_ defined in the_ 
first instance, R 2 is hydrogen, and R 1 is as defined immediately 
above. 
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In any one of the abov procedures, both those described in 
the general part and those describ d in the aocti ns entitled 
"Preferred Process s", when using as starting material the 
l-t2-,3-« °r '♦-methyl, 1,4-dimethyl, 3-t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibroao, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, J-raethylsulf onyl , 3-trifluoro- 
methyl, *r-nmino, 4-methylamino, 3-dimethylaminosulf onyl , 3-bromo- 
7-dimethylaminosulfonyl, 3i7"dinitro or 3,9-dinitro derivatives of 

10,ll*dihydro-^{-dibenzoCa,d]cyclohepten-5-one t 
the correspondingly substituted 1-, 2-, 3-, or ^-methyl, 
1,4 -dimethyl, 3-t-butyl, 1-, 2-, or 3-chloro, 3-fluoro, 3-bromo, 
2,7"dibromo, 2- or 3-hydroxy, 2- or 3-methoxy, 2-acetoxy f 

3- methylthio, 3-methylsulfonyl, 3-trif luoroaethyl , Jf-amino, 

4- mcthylamino, 3~dimethylominosulfonyl, 3-bromo-7-dirnethyl- 
aminosulfonyl, 3»7~dinitro or 3»9-dinitro derivatives of 

l f 2 f 3,7,8,12b-hexahydrobenzo[6 l 7]cyclohepta[l,2,3-d,e]isoquinoline 

12 3' 
(I, R = R s R s R a H) and of its derivatives of formula I 

in which R , R 2 and R 3 have the significance other than hydrogen 
defined in the first instance are obtained. 

Any of the compounds of formula I in vhich R, R 1 , R 2 
and R 3 are as defined in the first instance nay be treated with 
a pharmaceutical^ acceptable acid to obtain the corresponding 
pharmaceutical^ acceptable acid addition salt thereof. 

The following Examples will illustrate this invention. ' 
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EXAMPLE 1 

5-Chloro-10,ll-dihydro-5H-dibenz [q f dJcyclohepten may 
be prepared by the action of thionyl chloride in benzene on 5- 
hydroxy-10,ll-dihydro-5H-dibenzo[a ,d]cycloheptene, prepared by 
reduction of 10 f ll-dihydro-5H-dibenzo[a,d]cyclohepten-5"one 
with sodium borohydride as described by Mychajlyezyn and 
Protiva in Coll, Czech. Chem. Comraun., 2jt, 2955 (1959) or, more 
conveniently, by saturating a benzene solution of the carbinol 
with gaseous hydrogen chloride according to the procedure of 
10 van der Stelt, Harms and Nauta in J, Med. Pharm. Chera. , 335 

(1961). The 5-cyano derivative is prepared as described in 
U.S. Patent 3.2^2,212, as follows. 

To a stirred suspension of silver cyanide (5&*5 S* * 
0.*f2 mole) in anhydrous acetonitrile (350 ml) is added the 
above 5-chloro compound (70.0 . , 0.31 mole), and the mixture 
is heated under reflux for twelve hours. The insoluble material 
is then separated from the warm mixture by filtration, and is 
washed with fresh acetonitrile* Removal of the solvent from 
the combined filtrates is done in vacuo and the residue thus 
20 obtained is recrystallized from ether-hexane or carbon tetra- 

chloride -hexane mixture to yield 5"cyano-10 f ll-dihydro-5H- 
dibenzo[a,d]cycloheptene, m.p. 92-93°C. 

When using as starting material the substituted 5~ketones 
of formula II in which R has the significance other than hydrogen 
... . defined in the first instance described earlier in this Application, 
the following substituted 5-cyano-10,ll-dihydro-5H-dibenzo[a,d]- 
cycloheptenes are obtained: 1,2,3 and U-methyl, 1,^ -dimethyl, 



90- 



3-t-butyl, 1,2,. and 3-chloro, 3-bromo, 3-fluoro, 2,7-dibromo, 

2- and 3"hydroxy f 2- and 3-methoxy, 2-acetoxy, 3-methylthio, 

3- methyleulfonyl, 3-trifluoromethyl, U-amino, ^-methyl amino, 
3-dimethylaminosulf onyl r 3-bromo-7-dimethylandno6ulf onyl , 3 ,7-dinitro 
and 3,9-dinitro. 3-Chloro-5-cyano-10 l U-dihydro-5H-dibenzo[a ,d]- 
cycloheptene, m.p. 133-13<+°C ia described in Canadian Patent 331,522. 
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EXAMPLE 2 

A solution of chloromethyl methyl ether (*f0.2 g t 0.5 mole f 
freshly distilled) in dry tetrahydrofuran (80 ml) is prepared and 
5 ml thereof is added to a stirred mixture of magnesium turnings 
(12.0 g, 0.5 g - atom) and mercuric chloride (500 rag) in tetra- 
hydrofuran (20 ml); an exothermic reaction ensues. The flask is 
cooled to 0° + 10° and the remainder of the above solution is added 
dropwise with thorough agitation. After completion of addition a 
solution of 10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-one (56.1 g 
0.25 mole) in tetrahydrofuran (80 ml) is added dropwiae. The 
reaction mixture is stirred overnight at room temperature and the 
complex is hydrolyzed with iced ammonium chloride solution. The 
aqueous layer is extracted with ether (3 x 100 ml) and the combined 
extracts are washed with sodium chloride solution, dried and 
evaporated in vacuo to yield 5-methoxymethyl-10,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-ol as an oili^jj^*™ : 3500, 2820 cnfl, 
b.p. 1^3-^°/0.05 mm: 

In the same manner, when using as starting material the 
l-»2- $ 3-» or 4-methyl, 1, '♦-dimethyl, 3-t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio , 3-methylsulf onyl , 3-trifluoro- 
methyl, *f-amino, 4-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-dimethylat.iinosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 
10ai-dihydro-5H-dibenzoCa ,d3cyclohepten-5-one 
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the corr spondingly substituted 2-, 3~i or ^-methyl f 
l,*f- dimethyl, 3-t-butyl, 1-, 2- f or 3-chloro, 3~fluoro, 3-bromo, 
2,7-dibrorao, 2- or 3"hydroxy, 2- or 3-nethoxy, 2-acetoxy, 
3-methylthio, 3-raethylsulfonyl, 3-trif luoromethyl , '♦-amino, 
Jf-methylamino, 3-dimethylaminosulfonyl, 3-brorao-7-dimethyl- 
aminosulfonyl, 3,7-dinitro or 3*9~dinitro derivatives of 
5-netho3cyraethyl-10,H-dihydro-5H-dibenzo[a f d]cyclohepten-5-ol 
are obtained* 
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EXAMPLE 3 



A s lution f 5-m th xyraethyl-10,ll-dihydro-5H-dibenzo- 
[a,d]cyclohepten-5-ol (52.0 g, 0.21 mole) and formic acid (60 ml) 
is heated under reflux for 3 hours; cooled, diluted with water 
(500 ml), and the oil extracted into benzene. Evaporation of the 
solvent yields the crude aldehyde as a viscous oil, which is 
stirred overnight at room temperature with a solution of "Girard-T" 
reagent (**0 g) in methanol (*f00 ml). The precipitate is combined 
with the residue obtained on evaporation of the methanol. The 



with ether (6 x 100 ml) to remove non-carbonylic impurities. 
Hydrolysis of the adduct is effected by stirring the aqueous 
solution overnight at 25°C with k(X& sulfuric acid. The precipitated 
product is filtered off, washed well with water and dried to yield 
10,ll-dihydro-5H-dibenzo[a,d]cycloheptene-5-aldehyde, m.p. 78°C, 



1715 cm-1, also characterized as the 2, 1 +-dinitrophenylhydrazone 
derivative: m.p. 217° (acetic acid). 

In the same manner, when using as starting material tho 
l~,2-»3-, or ^-methyl, 1,^-dimethyl, 3"t-butyl, 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio , 3-nethylsulfonyl, 3-trifluoro- 
methyl, ^-amino, **-methylamino, 3-dimethylaminosulfonyl, 3-brono- 
7-dimothylaminosulfonyl, 3,7-dinitro or 3,9-dinitr© derivatives of 

S-methoxymethyl-loai-dihydro^H-dibenzoCa^Dcyclohepten-S-ol 



10 



Qirard adduct is dissolved in water and the solution is extracted 
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th c rrespondingly substituted l- f 2- t 3- f r ^-methyl, 
l,*f-dimethyl, 3-t-butyl, l- f 2-, or 3-chloro, 3-fluoro, 3-bromo, 
2,7-dibromo, 2- or 3"hydroxy t 2- or 3-methoxy, 2-acetoxy, 
3-methylthio, 3-methylsulfonyl, 3"trifluoromethyl, 4-amino, 
^-methylamino, 3-dimethylaminosulfonyl, 3-brorao-?-diraethyl- 
aminosulfonyl, 3>7-dinitro or 3i9-dinitro derivatives of 
lOai-dihydro-SH-dibenzoCa^dlcyclohepten-S-aldehyde are obtained. 
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EXAMPLE k 

(a) A Grignard reagent is pr pared from ethyl bromide (109 g, 
1.0 mole) and added with stirring to a refluxing solution of 
10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-one (II, R = H, 101 g) 
in diethyl ether ( 300 ml). The mixture ia refluxed for two hours, 
cooled, and decomposed by addition of water and acetic acid. The 
ether layer is separated, washed with water, dried with anhydrous 
sodium sulfate, and evaporated, to yield 5-ethyl-5-hydroxy-10,ll- 
dihydro-5H-diben2o[a t d]cycloheptene (VI, R = H, H = CH ), 

Vchci, -i 

' max 3 3610 cm • 

(b) Said last-named compound is heated at 50-60*0 for 15 
minutes with a 1:1 mixture of acetic anhydride and acetyl chloride 
(15P ml), the mixture poured into ice-water, allowed to stand at 
room temperature for 12 hours, and extracted with ether. The ether 
extracts are washed, dried with anhydrous sodium sulfate, evaporated, 
and the residue distilled under reduced pressure, to yield 
5-ethylidene-10,ll-dihydro-5H-dibenzo[a ,d]cycloheptene (Vila , 

R s H, R 3 = CHj), b.p. l62°C/2.5 mm Hg. 

(c) The 5-ethylidene derivative obtained as described above is 
dissolved in anhydrous formic acid (425 nil), at 55-65°C and hydrogen 
peroxide (36#, 60 ml) is added. The mixture is kept at 65-75°C 

for 2.5 hours, cooled, extracted with ether, the ether extracts 
washed with water and 10$ sodium hydroxide, dried with sodium 
sulfate, and evaporated to yield 5-hydroxy-5-hydroxyethyl-10,ll- 
dihydro-5H-dibenzo[a,d]cycloheptene (VII b, R = H, R 3 s CH^), 
7^3 .3600 a." 1 . 
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(d) Said last-named compound is reflux d for 2.5 hours with 
sulfuric acid (25# vol/vol, 200 ml), the mixture is cooled, 
extracted with ether, the ether extracts washed with water, dried 
with sodium sulfate, evaporated, and the residue is crystallized 
5^-from hexane, to yield 5-acetyl-10,ll-dihydro-5H-dibenzo[a,d]cyclo- 
heptene (VII, H = H, R 3 = CHj), m.p. 70-72°C. The same compound 
has also been described in German Patent 1,298,523. 

In the same manner, when using as starting material the 
l-»2-,3-, or ^-methyl, 1, ^-dimethyl, 3-t-butyl, 1-, 2-, or 3- 
0 chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, J-iaethylsulfonyl, 3-trifluoro- 
methyl, '>-amino, ^-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-dimethylawinosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 
10,ll-dihydro-5H-dibenzoCa ,d]cyclohepten-5-one 

the correspondingly substituted 1-, 2-, 3", or 4-nethyl, 
l.'t-dimethyl, 3-t-butyl, 1-, 2-, or 3-chloro, 3-fluoro, 3-bromo, 
2,7-dibromo, 2- or 3-hydroxy, 2- or 3-methoxy, 2-acetoxy, 

3- M9thylthio, 3-mothylsulfonyl, 3-trifluoromethyl, A-amino, 

4- methylamino, 3-dimethylaminosulfonyl, 3-bromo-7-dimethyl- 
aminosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 

5- acetyl-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene are obtained. * 
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EXAMPLE 5 

(a) Powdered sodium hydroxide (6.0 g, 0.15 mole) is added in 
portions to a suspension of 10,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-aldehyde (6.66 g, 0.03 mole) and hydroxylamine hydrochloride 
Cf.l6 g, 0.06 mole) in ethanol (50 ml) and water (15 ml). The 
mixture is kept at room temperature for 2 hours, poured into water 
(300 ml) and the precipitate is collected and dried to give 
10,ll-dihydro-5H-dibenzo[a t djcycloheptene-5-aldoxime (VIII, R s R 5 = H) 
with m. p. I67-I68. 5°C after two recrystallizations from ethanol. 

In a similar manner, 5-acetyl-10,ll-dihydro-5H-dibenzo[a,d> 
cyclohoptene (6.5 g), hydroxylamine hydrochloride (^.0 g), and 
pyridine (100 ml) are refluxed for 16 hours, the pyridine is removed 
under reduced pressure and the residue is distributed between water 
and chloroform. The chloroform extracts are dried with sodium 
sulfate and evaporated to yield raethyl-Qoai-dihydro^H-dibenzo[a,d> 
cyclohepten-5-yl)-ketoxime , y JJJjh 3580, J 3320 cm" 1 , 
(b) Raney alloy (1.5 g) io added in one portion to a well- 
stirred mixture of the aldoxime obtained as described aboved.Og, 
0.00*f3 mole) in ethanol (25 ml) and 2N sodium hydroxide (20 ml). 
The mixture is filtered after one hour, the filtrate evaporated 
under reduced pressure and diluted with water. The aqueous 
mixture is extracted with dichloromethane (2 x 25 ml). The dried 
organic layer is evaporated under reduced pressure to give 
il0,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)methylamine as 
an oil with b.p. 150-15^°C/0.2-0.3 mm Hg, njp 1.6122, (IX, 
R = R 1 = R 5 a H). The oil is dissolved in ether and treated with 
ethereal hydrogen chloride to give the hydrochloride salt, 
m.p. > 295°C« fr °m which the abbvo free amino is obtained by 
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treatment with sodium hydroxide, extraction with dichloromethane and 
evaporation of the solvent. 

In the sane manner, when etarting with methyl- (10, 11-dihydro- 
5H-dibenzoCa,d]cyclohepten-r«5-yl)-ketoxime obtained as described 
above, there is obtained l-(lO,ll-dihydro-5H-dibenzo[a,d]cyclo- 

yhepten-5-yl)-ethylamine (IX, R = R 1 * H, R 3 = CH ) as an oil, 
CHCl, ___ Q Mf . -1 
^ 3 3358, 3275 cm . 

(c)The aldoxime described above (70.0 g) la dissolved in a 
mixture of ethanol (260 ml) and benzene (30 ml) containing sodium 
hydroxide (40 g)^ Commercial Raney nickel (20 g), activated with 
a little acetic acid, is added, and the mixture is stirred at 
room temperature (28°C) under hydrogen at 6 p.s.i. for *f8 hours. 
Filtration, evaporation of the solvent, dilution with water, 
extraction with dichloromethane, and evaporation of the latter 
yields (10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-methylamine , 
identical with the compound obtained as described under (b). 
Alternatively, the mixture obtained after hydrogenation is 
filtered evaporated, the residue taken up in isopropanol and hydro- 
chloric acid is added, this precipitating the hydrochloride salt 
of the amine, identical with the compound described above under (b). 

In the same manner, when using as starting material the 
l"i2-,3-t or ^-methyl, 1,4-dimethyl, 3-t-butyl, l- f 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, J-methylsulfonyl, 3-trifluoro- 
methyl, *f -amino, ^-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
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7-diaethylattinosulfonyl, 3,7-*initro or 3.9-dinitro derivatives of 
10, ll-dihydro-5H-dibenzo[a ,d]cyclphepten-5-aldehyde r 
5-acetyl-10 f ll-dihydro-5H-dibenzo[a,d]cycloheptene, 

the correspondingly substituted 1-, 2-, 3-, or 4-methyl, 
l f l*-dimethyl f 3-t-butyl, 1-, 2-, or J-cMoro, 3-fluoro, 3-brono, 
2,7-dibromo, 2- or 3-hydroxy, 2- or 3-methoxy, 2-acetoxy, 
3-methylthio, 3-methylsulf onyl , 3-trifluororaethyl, ^-amino, 
'♦-methylaraino, 3-dinethy larainosulf onyl , 3-broiao-7-diraethyl- 
aminosulfonyl, 3,7-dinitro or 3i9~dinitro derivatives of 
(10 t ll-dihydro-5H-diben2o[a ^dDcyclohepten^-yD-raathylamine and 
of l-(10 $ ll-dihydro-5H-dibenzo[a t d]cyclohepten-5-yl)-ethylamine 
are. obtained. The hydrochloride salt of 3-chloro-(l0,ll-dihydro- 
5H-dibenzoCa 1 d]cyclohepten-$-yl)-raethylamine has m.p. 300~310°C 
(IX, R = 3-C1, R 1 e R 5 « H t soo also Focanplo lA). 
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EXAMPLE 6 

(a) lO,ll-Dihydro-5H-dibenzo[a,d3cyclohepten-5-aldoxime 
(2,37 g, 0.01 mole) and acetic anhydride (10 ml) are refluxed for 
three hours* The cooled mixture is poured onto ice-water, the 
precipitate is collected and dried to yield 5"cyano-10,ll-dihydro- 
5H-dibenzo[a 1 dJcycloheptene identical with the same compound as 
described in Example 1. 

(b) Raney alloy (9.7 g) is added in two portions to a mixture 
of 5-cyano-10,ll-dihydro-5H-dibenzo[a t d]cycloheptene (6.57 g, 
0,03 mole) in ethanol (250 ml) and 2N sodium hydroxide (125 ml)* 
After one hour the mixture is filtered and the ethanol removed 
under reduced pressure* The residue is diluted with water, 
extracted with benzene and washed with IN hydrochloric acid to give 
the hydrochloride salt m.p, >295°. 

The salt is converted to the free base with dilute sodium 
hydroxide solution to give 10,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten -5-yl)-methylamine identical with the same compound as 
described in Example 5* 

In tho same manner, v/hen using as starting material the 
l-,2-,3-» or ^-methyl, l % h -dimethyl, 3-t-butyl", 1-, 2-, or 3- 
chloro, 3~fluoro, 3"bromo, 2,7-dibroao, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, J-methylsulfonyl, 3-trifluoro- 
methyl, H-amino, ^-methylamino, 3"<Jimethylaminosulf onyl , 3-bromo- 
7"dimethylamino3ulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 
10 f ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-aldoxime , 



101 



1000701 



the correspondingly substituted l-» 2-, 3"» or ^-methyl, 

1 ^-dimethyl, 3-t-butyl, 1-, 2-, or 3"chloro, 3-fluoro, 3-brorno, 

2,7-dibromo, 2- or 3-hydroxy, 2- or 3-raethoxy, 2-acetoxy, 

3-methylthio, 3-methylsulfonyl, 3-trifluoromethyl, ^-amino, 

^-methylaraino, 3-dinethylaminosulfonyl, 3-bromo-7"diinethyl- 

arainosulfonyl, 3,7"dinitro or 2,9"dinitro derivatives of 

(10 f ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-raethylaroine are 

obtained. 
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EXAMPLE 7 

10,ll-Dihydro-5H-dibenzo[a,d]cyclohepten-5-aldehyde 
(2.2 g, 0.01 mole) is dissolved in ethanol (15 ml) and the 
solution is saturated with gaseous ammonia. It is hydrogenated 
over Raney nickel (50 rag) for 1 hour at 70°C and 1300 p.s.i.; 
the temperature is then raised to 100°Cand maintained there for 
one additional hour. The catalyst is filtered off and the solvent 
evaporated. The residue is dissolved in ether and treated with 
ethereal hydrogen chloride to give the hydrochloride salt with 
m.p. >285°, which is converted to the free ba6e by treatment 
with dilute sodium hydroxide solution, to yield (10,11-dihydro- 
5H-dibenzo[a,d]cycloheptene-5"yl)-methylamine t identical with 
the same compound as described in Example 5* 

10,ll-Dihydro-5H-diben2o[a,d3cycloheptene-5-aldehyde 
(10.0 g) is dissolved in ethanol (100 ml) containing ethylamine 
(5.0 g). The mixture is treated with hydrogen in the presence 
of Raney nickel (2.0 g) for 1 hour at 70°C and 1300 p.s.i. 
The mixture is filtered and the filtrate evaporated to give 
N-ethyl-(l0,ll-dihydro-5H-dibenzoCa f d]cyclohepten-5-yl)-methyl- 
amine as an oil, X max 270 rm> (c 71*0. 

In the same manner, by using methylaraine, allylamine, 
cyclopentylamine, cyclohexylmethylamine, or benzylaraine, the 
corresponding N-raethyl-, N-allyl-, N-cyclopentyl~, N-cyclohexyl- 
raethyl-, and N-benzyl- (10,11 -dihydro-5H-dibenzo[a,d]cyclohep ten - 
5"yl)-methylamines are obtained. 
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In the sane manner, when using as starting material the 
l-,2-,3- t or ^-methyl, 1,^-diraethyl, 3-t-butyl, l-,2-, r 3" 
chloro, 3-fluoro, 3-bromo, 2 , 7"dibr omo , 2- or 3-hydroxy, 2- or 
3-ciethoxy, 2-acetoxy t 3~methylthio l 3-nethylsulfonyl, 3-trifluoro- 
methyl, **-amino, 4-methylamino f 3-dimethylaminosulf onyl, 3~bromo- 
7-dimothylnminosulfonyl, 3,7-dinitro or 3»9-dinitro derivatives of 
lO.ll-dihydro-JH-dibenzoCa , d]cyclohepten-5-aldehyde , 

the correspondingly substituted l- t 2-, 3"» or ^-methyl, 
1,^-dimethyl, 3"t-butyl, 1-, 2-, or 3-chloro, 3~?luoro 1 3"brono, 
2,7~dibrorao t 2- or 3"hydroxy, 2- or 3"oethoxy, 2-acetoxy, 
3-methylthio, 3-raethylsulf onyl , 3-trifluororaethyl, ^-amino, 
^-methylaraino, 3~dimethylaminosulfonyl, 3-brono-7*"din»9thyl- 
arainosulfonyl, 3»7-dinitro or 3,9-dinitro derivatives of 
(10,ll-dihydro-5H-dibenzoCa t d]cyclohepten-5-yl)-methylamine 
and of their N-methyl, N-ethyl, N-allyl, N-cyclopentyl, 
N-cyclohexylmethyl, and N-benayl derivatives are obtained. 
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EXAMPLE 8 



( a ) 10 , ll-Dihydro-5H-dib nzo[a , d] cyclohepten-5-one 
(25*0 g), methyl bromoacetate (22,0 g) and freshly activated 
zinc (14.3 g) are reacted together by refluxing in anhydrous 
ether (3Q0 ml) for 6 hours. The mixture is poured onto crushed 
ice, acidified with hydrochloric acid and the ether layer separated, 
washed with sodium bicarbonate solution, dried with sodium sulfate 
and evaporated to give 5-hydroxy-(lO f ll-dihydro-5H-dibenzo[a f d]- 
cyclohepten-5-yl) acetic acid methyl ester (X, R c R 3 = H, lower 



isopropyl and t-butyl esters are obtained in the same manner from 
isopropyl or t-butyl bromoacetate. 

In the same manner, by using methyl, isopropyl or t-butyl 
a-bromopropionate, 5-hydroxy-2-(lO,ll-dihydro-5H-dibenzo[a,d> 
cyclohepten-5-yl)propionic acid methyl, isopropyl, and t-butyl 
ester are obtained. 

(b) Magnesium (l4 # 6 gm. , 0.6 mole) is added to a 1 liter, 
3-neck flask equipped with a stirrer, condenser and dropping funnel. 
Ethyl bromide (66.0 gm. , 0.6 mole) dissolved in ether (250 ml) is 
added slowly and the resulting exothermic reaction controlled by 
cooling with an ice bath. The mixture is refluxed for 1 hour, 
cooled to 0°C, diethylaraine (^3.8 gm., 0.6 mole) dissolved in 
75 ml. of ether is added over 30 minutes and the mixture is * 
refluxed 30 minutes. The mixture is cooled to -5 0 and 10,11- 
dihydro-5H-dibenzo[a,d]cyclohepten-5-one (62.5 gm., 0.3 mole) 
and t-butyl acetate (3^.8 C m., 0.3 mole) combined together in 
200 ml of ether are added over a 30 minute period. The mixture 




-1 



The corresponding 
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is then brought to reflux temperature and held there for 2 hours, 
cooled and poured onto an ice-water mixture containing 50 gm, 
of ammonium chloride. Benzene is added , the mixture ia filtered 
through celite and the organic phase separated and washed with 
water and dried. Evaporation of the solvent and crystallization 
of the residue from aqueous isopropanol yields 5-hydr oxy-( 10,11- 
dihydro-5H-diben2o[a,d]cyclohepten-5-yl)acetic acid t-butyl ester 
as colourless crystals with m.p. 100-103°C. (X = R = R 5 = H, 
lower alkyl » t-butyl). 

In the same manner, by using magnesium (9.8 gnu, 0.4 mole), 
ethyl bromide (43.5 gm. , 0.4 mole) diethylamine (29.4 gra., 0.4 mole), 
isopropyl acetate (20.4 gm. , 0.2 mole) and 10,ll-dihydro-5H-dibenzo- 
Ca,d]cyclohepten-5-one (4l.6 gm., 0.2 mole) there is obtained 
5-hydroxy-( 10 , ll-dihydro-5H-dibenzo[a , d] cy clohept en-5-yl ) ace t ic 
acid isopropyl ester, ra.p. 102-104°C (X, R = R 3 * II, lower alkyl = 
isopropyl). . 

(c) 5-Hydroxy-(l0,ll-dihydro-5H-dibenzoCa,d]cyclohepten- 
5-yl)acetic acid t-butyl ester (175 gm.) is dissolved in a mixture 
of 875 ml. of glacial acetic acid and 875 ml. of chloroform. The 
mixture is cooled to 10° and, with stirring, anhydrous hydrogen 
bromide ia bubbled into the* solution for 20 minutes not allowing 
the temperature to exceed 15°C. The reaction mixture is poured „ 
into 1700 ml. of water, the chloroform phase is separated and 
the aqueous phase extracted once, with 2.0 litres of chloroform. 
The combined chloroform phases are extracted with successive 
1 liter portions of 1C# aqueous sodium hydroxide, the alkaline 
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xtracts acidif d the solution extracted with 2000 and 2 x 1000 ml 
of chloroform. The chloroform extract is back-washed with 1 liter of 
water, dried with sodium sulfate, treated with charcoal, evaporated 
to dryness and the solid crystallized from a 1:1 mixture of 
methanol and benzene* Cooling at 0°C yields (lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-ylidene)acetic acid (XI, R = R 3 = H) 
with n.p. 169,5 -170.5°C. 

The same compound is also obtained when (5-hydroxy)- 
10,il-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)acetic acid iso- 
propyl ester (5.0 gm) is dissolved in a mixture of 25 ml of chloro- 
form and 25 ml of acetic acid and treated at 10°C for two hours 
with anhydrous hydrogen bromide, then, allowed to remain at 22° 
overnight. The dark brown solution is poured into 50 ml of water 
and the mixture worked up as described above. 

(d) 10,ll-Dihydro-5H-dibenzo[a,d3cyclohepten-5-one 
(2.0 g) is heated for 6 hours in tetrahydrofuran (50 ml) with 
sodio diethyl malonate prepared from diethyl raalonate (1.6 g) 
and sodium (230 mg). The solvent is removed under reduced 
pressure and the residual (lO,ll-dihydro-5H-dibenzo[a $ d] 
cyclohepten-5-yliderie)raalonic acid diethyl ester is heated 
with 5N sodium hydroxide (50 ml) and ethanol (50 nl) for 2 hours 
on the steam bath. The ethanol is removed under reduced pressure" 
the aqueous solution is acidifed with concentrated hydrochloric 
acid and extracted with chloroform. The chloroform solution is 
dried with sodium sulfate, evaporated, and the residue is heated 
under reduced pressure at 100° for 3 hours to give (10,11-dihydro- 
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5H-dibenzo[a,d]cyclbhepten-5-ylidene)-acetic acid, identical with 
the same compound obtained ae described above. 

(e) Triraethylphosphonoacetate (218.9 g, 1.2 moles) is 
added slowly to a suspension of 50% sodium hydride (56 g. , i # 2 
moles) in 500 ml of dry diraethylformamide at 65 to 70°C with 
stirring. A solution of 10,ll-dihydro-5H-dibenzo[a,d]cyclo- 
heptene-5-one (100 g., 0*48 raole) in 300 ml of dry dimethyl 
formamide is added and the mixture is heated to 90°C for 7 hours. 
It is then poured into cold water and extracted with 2 x 250 ml 
benzene. The benzene extracts are combined, washed with water, 
dried over anhydrous sodium sulfate, filtered through celite and 
evaporated to dryness. The crude product obtained is crystallized 
from a mixture of isopropanol and water to yield (10,11-dihydro- 
5H-dibenzoCa f d]cyclohepten-5-ylidene)-acetic acid methyl ester 
(XIII, R = R 3 = H, M = C00CH 3 ), m.p. 70-72'C , 1612, 
1220 cm" 1 , X JJJ™ 264 mu (c 12200) 

A. mixture of said last-named compound (6.1 g.), 25 ml of 
ethanol, 25 ml of water and sodium hydroxide (3 g) is refluxed for 
2 hours. The ethanol is removed by distillation and the aqueous 
solution obtained is washed with 50 ml of toluene and acidified 
with 10% hydrochloric acid. The product precipitated is collected 
by filtration, washed with water and dried, to yield (10,11-dihydro 
$H-dibenzo[a,d]cyclohepten-5-ylidene)-acetic acid (XI, R = R 3 = H) t 
identical with the compound obtained as described above. 

In the same manner, when using methyl 2 -(-dimethylphosphono 
propionate there are obtained 2-(l0,ll-dihydro-5H-dibenzo[a,d]cyclo 



hepten-5-ylidene)-propionic acid (XI, R = H, V? = CH^) and its 
methyl ester (XIII, R = H, R 3 = CH^, M = COCXJH^). 

(f) Dimethylphosphonoacetonitrile (179 g) is added to a 
suspension of 50ji sodium hydride (56 g) in 500 ml dimethylforraamide 
at 65-70°C with stirring, 10,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-one (100 g dissolved in 300 nil diraethylformamide) is added and 
the mixture is heated to 90-95°C for 10 hours. Quenching with 
water, extraction with benzene (3 x 300 ml), washing with water, 
drying over anhydrous sodium sulfate , and evaporation of the 
benzene yields (lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)- 
acetonitrile, (XIII, R = R 3 = H| M = CN) 2180 cm" 1 . 

Said last-named compound (17.0 g) is dissolved in 
isopropanol (50 ml) and refluxed for 22 hours with 50 ml of a 
5C# solution of potassium hydroxide in aqueous methanol. Coolijig, 
evaporation of solvent, addition of water, acidification with 
hydrochloric acid, filtration and crystallization from isopropanol 
yields (lO f ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-acetic 
acid, identical with the same compound obtained as descrbied above. 

In the same manner, by using 2-(dimethylphosphono)propionitrile 
and proceeding as above, 2-(lO,ll-dihydro-5n-dibenzo[a,d3cyclohepten- 
5-ylidene)-propionitrile and 2-(10,ll-dihydro-5H-dibenzo[a t d]cyclo- 
hepten-5-ylidene) -propionic acid are obtained. 
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In the sane manner* when using as starting material th 
1-,2-,3-t or 4-methyl, 1, ^-dimethyl, 3"t-butyl, 1-, 2-, or 3~ 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-nethoxy f 2-acetoxy, 3-methylthio, 3-ciethylsulf onyl , 3~trifluoro- 
methyl , U-atnino, 4-methylamino, 3-diraethylaminosulfonyl, 3-bromo- 
7-dimethylarninosulfonyl, 3,?-dinitro or 3,9"dinitro derivatives of 

10,ll-dihyd*ro-5H-dibenzo[a , d]cyclohepten-5-one , 

the correspondingly substituted 1-, 2-, 3"i or *f -methyl, 

l,Wimethyl, 3~t-butyl, 1-, 2-, or 3~chloro, 3-fluoro, 3"bronio, 

2,7-dibromo, 2- or 3-hydroxy, 2- or 3""oathoxy, 2-acetoxy, 

3-mothylthio, 3-methylsulf onyl , 3"trifluoromethyl, 4-araino, 

*f-methylaraino, 3-dimethylaminosulf onyl, 3-brorao-7-diroethyl- 

aminosulfonyl, 3t7~dinitro or 3i9**dinitro derivatives of 

5-hydroxy-(10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5'"yl)acetic 

acid and 5-hydroxy-2-(l'O t ll-dihydro-5H*dibenzoCa 1 d3cyclohepten« 
* 

5*yl) propionic acid methyl, isopropyl, and t-butyl esters, of 
lO^l-dihydro-SH-dibenzoCa^lcyclohepten-S-ylidene acetic acid 
and 2-(lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-ylidene)- 
propionic acid, and of the methyl esters and nit riles of said 
last-named compounds are obtained. 
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EXAMPLE 9 

(a) (lO f *ll-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)- 
acetonitrile (1.0 g) is suspended in a mixture of sulphuric acid 

(1 ml), acetic acid (1 ml), and water (1 ml) and refluxed with 
stirring for one hour. The mixture is cooled, diluted with water, 
extracted with chloroform, the chloroform washed with % aqueous 
sodium hydroxide, dried and evaporated to yield (10,ll-dihydro-5H- 
diben2o[a,d]cyclohepten-5-ylidene)-acetamide (XIV, R = R^ = H), 
m.p, 166-167°C. 

In the same manner, when using 2-(10,ll-dihydro-5H- 
dibenzoCa ,d]cyclohepten-5-ylidene)-propionitrile and proceeding 
as above, the corresponding 2-(l0,ll-dihydro-5H-dibenzo[a,d> 
cyclohepten-5"ylidene)-propionamide (XIV, R = H, R 5 * CH^) is 
obtained. 

(b) (lO^l-Dihydro-JH-dibenzoCa ,d]cyclohepten-5- 
ylidene)acetonitrile (17.5 g) is dissolved in isopropanol 
(50 ml) and' a solution of potassium hydroxide (5.3 g) in iso- 
propanol {kO ml) is added. The mixture is refluxed for 10 hours, 
the solvent evaporated under reduced pressure, methylene dichloride 
(100 ml) is added with stirring, and washed with water, dried, 

and evaporated, to yield 10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten- 
5-ylidene)-acet amide, identical with the compound obtained as 
described above, ^ 
In the same manner, when using 2-(lO,ll-dihydro-5H- 

dibenzo[a,d]cyclohepten-5-ylidene)-propionitrile as the starting 
material, 2-(lO,U-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)* 
propionamide is obtained. 
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(c) Diettiylphosphonoac tamid (23.4 g) i e added slowly 
to a suspension of 50& eodium hydride <5.8 g) in 50 ml of dry 
dimethylformamide at 65 to 70°C with stirring. A. solution of 
10,ll-dihydro-5H-dibenzo[a,d3cycloheptene-5-one (10.0 g) in 
30 ml of dry dimethyl formamide is added andthe mixture is heated 
to 90°C for 7 hours. It is then poured into cold water, neutralized 
with acetic acid, and extracted with 2 x 100 ml benzene. The 
benzene extracts are combined, washed with water, dried over 
anhydrous sodium sulfate, filtered through celite and evaporated 
to dryness. The crude product obtained iB crystallized from a 
mixture of lsopropanol and water to yield <10,ll-dihydro-5H-dibenzo- 
[a,d]cyclohepten-5-ylidene)-acetaraide (XIV, H = R 3 s H) 
m.p. 166-16?°C, identical with the same compound obtained as 
described above. 

In the same manner, but using an equivalent amount of 
2-(diethylphosphono)-propionamide and proceeding as above, there 
is obtained 2-( 10 , ll-dihydro-5H-diben z oCa , d] cyclohept en-5-ylidene ) - 
propionamide (XIV, R s H, H 5 = CHj). 

<d) (10,ll-Dihydro-5H-dibenzo[a,dDcyclohepten-5-ylidene)- 
acetamide obtained as described above (4.9 g) is dissolved in 
anhydrous ethanol (50 ml), palladium on charcoal (10%, 1.2 g) is 
added and the mixture is shaken with hydrogen at 6 p.s.i. at room 
temperature for 10 hours. The mixture is warmed to 60°C, filtered, 
evaporated, and the residue is crystallized from isopropanol to 
yield (lO,ll-dihydro-5H-dibenzo[a .dDcyclohepten-5-yl)-acetaraide 
(XVI, R = H 3 a H ), m.p. 136-138o C ,Y C ^3 3530, 3500, 3*0, 3190, 
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1678 cm"\ NMR<GDC1 > 2.90, 3.l6, ^.66, 5.M*, ?.o8 p.p.m. 

In the same manner, when using 2-(10,ll-dihydro-5H- 
dibenzo[a 1 d]cyclohepten-5-ylidene)-propionanide and proceeding as 
above there is obtained 2-(l0 1 ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-yl)-propionamide (XVI , R = H, R 5 = CH^). 

( e ) ( 10 , ll-Dihydro-5H-dibenzo[a , d] cy clohept en-5-ylidene ) - 

acetic acid (29.0 gm) is dissolved in 125 ml. of anhydrous ethanol 

and 2.0 gm of 10# palladium on charcoal is added. The mixture is 

hydrogenated at *tO°C and 50 p.s.i. The theoretical uptake is 

observed in 9 hours. After the end of the hydrogenation, the mixture 

is allowed to stand at 22° overnight. Benzene (150 ml) and 

anhydrous ethanol (150 ml) are added, the catalyst is removed by 

filtration, the filtrate evaporated and the residue crystallized 

from benzene, to yield 10,ll-dihydro*5H-diberaoCa,d]cyelohepten- 

5-yl)-acetic acid (XV, R = R 3 = H), ra.p. l63-l64°C, X Et0H 

max 

266 m (c 6i0). 

In the same manner, when using 2-(lO,ll-dihydro-5H- 
dibenzoCa.dDcyclohepten-S-ylidene) -propionic acid, there is 
obtained 2-(10 t ll-dihydro-5H-dibenao[a f d]cyclohopten-5-yl)- 
propionic acid (XV, R = H, R 3 = CH ). 

(f) A mixture of (10, ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)-acetic acid (10 g) and 20 ml of thionyl chloride " 
is refluxed for 30 minutes. The excess thionyl chloride is 
removed by distillation under reduced pressure and the residue 
obtained is dissolved in 150 ml of toluene. The resulting 
toluene solution is saturated with ammonia at room temperature 
with stirring and the precipitate is filtered, washed with 
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t luene and water, and dri d to yi Id (lO,ll-dihydro-5H-dib nzo- 
Ea t d3 ycloheptene-5-yl)acetaraid (XVI t R s R 3 = H), id ntical 
with the same compound obtained as described above. In the. same 
manner, when using a-dO.ll-dihydro-SH-dibenzoCa^Dcyclohepten- 
5-yl)-propionic acid and proceeding as above, there is obtained 
2-(lO t ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-propionamide. 

(g) In a similar manner, a mixture of (10,11-dihydro- 
5R-dibenzoCa l d]cyclohepten-5-ylidene)acetic acid (8.^ g) and 
thionyl chloride (17 ml) is refluxed for 30 minutes. Excess 
thionyl chloride is removed under reduced pressure, the residue 
is dissolved in 120 ml of toluene and saturated with gaseous 
ammonia at room temperature with stirring. Filtration, washing 
with toluene, and drying yields (lO,ll-dihydro-5II-diben2o[a,d]- 
cyclohepten-5-ylidene)-acetamide (XIV, R = R 3 = H), identical 
with the product described in Example 9(c). 

Said last-named compound (5.2 g) is dissolved in anhydrous 
ethanol ($0 ml), palladium on charcoal (lC# t 1.5 g) is added, the 
mixture- is shaken with hydrogen at 5.5 p.s.i. at room temperature 
for 16* hours, warmed to 60°C, filtered, the catalyst washed with 
ethanol, and the filtrate evaporated to yield, after crystallization 
from isopropanol , ( 10 , H-dihydro-5H-dibenzo[a , d] cyclohepten-5-yl ) - 
acetanide (XVI, R = R 3 = H ), identical with the compound. described 
in Example 9(d). 

In the sane manner, when starting with 2-(l0,ll-dihydro- 
5H-diben2oCa,d]cyclohepten-5-ylidene) -propionic acid, and proceedin 5 
as above, there is obtained 2-(lO,ll-dihydro-5}[-dibenzoCa,d]cyclo-* 
hept en-5-yl ) -propionanide . 
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(h) A solution of (l0,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-ylidene)-acetic acid methyl ester (lU.2 g) in 250 ml of 
methanol containing 0,1 g sodium metal is saturated with ammonia at 
10°C and refluxed for 1*8 hours using a condenser cooled with solid 
carbon dioxide in acetone . The mixture is quenched with ice water 
(500 ml), filtered, the precipitate washed with water and dried, 
to yield (lO,ll-dihydro-5H-diben2o[a,d]cyclohepten-5-ylidene)- 
acetamide (XIV, R=r3=h), identical with the compound obtained as 
described in Example 9(a). 

Said last-named compound (10. 5 g) is dissolved in anhydrous 
ethanol (100 ml), palladium on charcoal (10#, 2.5 g) is added, the 
mixture is shaken with hydrogen at 6 p.s.i. at room temperature 
for Ik hours, filtered, the catalyst washed with ethanol, and the 
filtrate evaporated to yield (l0,U-dihydro-5H-diben2o[a,d]cyclo- 
hepten-5-yl)-acetamide (m, R = R 3 = H), identical with the compound 
obtained as described in Example 9(d), 

In the same manner, when using as starting material 
2- ( 10, ll-dihydro-5H-dibenzo[ a, d] cyclohepten-5-ylldene)-propionic 
acid methyl ester and proceeding as above, 2-(lO,ll-dihydro-5H- 
diben2o[a,d]cyclohepten-5-yl)-propionamide (XVI, R =H, R 3 * CH^) 
is obtained. 

(i) A solution of 10,U-dihydro-5H-dibenzo[a,d]cyclo- " 
hepten-5-ylidene)-acetic acid methyl ester (13.2 g) in methanol 
(100 ml) is shaken with hydrogen at 8 p.s.i. and 25°C with 
palladium on charcoal (l(#, 3.0 g) for 2 days, filtered, the 
catalyst washed with methanol, and the filtrate evaporated to 
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yield (lO,U-dlhydro-5H-dll)enzo[a,dJcyclohepten.5-yl)-acetio acid 
methyl ster (JCVII, R = r3 s h , lower alkyl = CH 5 ) as a colourless 
liquid, Y CHClj i 7 Uo «-l NMR (CDCl^) 3.05, 3.18, 3.56, h. 7 2, 
7.12 p.p.m. 

A solution of said last-named compound (15.0 g) in 
methanol (250 ml) containing 0.1 g of sodium metal is saturated 
with ammonia at 10°C and refluxed for 2 days using a condenser 
cooled with dry ice and acetone. The mixture Is poured into 
cold water (500 ml) with stirring, filtered, the precipitate 
washed with water and dried, to yield (lO,U-dihydro-5H-diDenzo- 
ta,d]cyclohepten-5-yl)-acetamlde (XVI, 8 = R^s h) identical with . 
the compound described in Example 9(d) . 

In the same manner, when using 2-(lO,12-dihydro-5H- 

dibenzo[a,d]cyclohepten-5-ylidene)-proplonie add methyl ester 

as starting material and proceeding as above, 2-(lO,U-dlhydro-5H- 

dlbenzo[a,d]cyclohepten-5-yl).propionamide (XVI, R= H , r4 C H 3 ) is 
obtained. 
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(j) A mixture f (l0,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)-acetic acid methyl ester (6.2 g), ethanol (25 ml), 
water (25 ml) and sodium hydroxide is re fluxed for 2 hours, the 
ethanol substantially removed by distillation, the residual 
solution washed with toluene (50 ml) and acidified with 1(# 
hydrochloric acid, to yield (lO,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yD-acetic acid (XV, R = R 3 = H), identical with the 
compound obtained as described in Example 9(e). In the same 
manner, when using as starting material 2-( 10,11 -dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-propionic acid methyl ester and 
proceeding as above, 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl) -propionic acid (XV, R = H, R 3 = CH ? ) is obtained. 

Alternatively, when using as starting materials the 
corresponding isopropyl or t-butyl esters of ( 10,11 -dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-acetic acid (5.2 g) and 
treating them in solution in a mixture of 25 ml of chloroform 
and 25 ml of acetic acid at 5-15°C with anhydrous hydrogen 
bromide for 2 hours, quenching with ice water, separating, 
extracting the aqueous phase with chloroform, extracting the 
combined chloroform extracts with 10# aqueous sodium hydroxide, 
and acidifying the alkaline extracts, there is obtained 
(lO,ll-dihydro-5H-dibenzo[a ,dD eye lohepten-5-yl) -acetic acid, 
identical with the compound described in Example 9(e), In the 
same manner, when using as starting materials the isopropyl 
or t-butyl esters of 2-(10, ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-yl) -propionic acid and proceeding as above, there is obtained 
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2- (10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl) -propionic 
acid . ( 10 , ll-Dihydro~5n-dibenzo[a , d] cyclohept en-5~yl ) -acet ic 
acid or 2-(lO t ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)- 
propionic acid are treated first with thionyl chloride and 
then with ammonia in the manner described in Example 9(f) to 
yield (lO^l-dihydro^H-dibenzoCa^Dcyclohepten-J-ylJ-acetamide 
(XVI, R = R 5 = H) or 2-( 10, ll-dihydro-5H-dibenzo[a ,d] cyclo- 
hept en-5-yl)propionamide (XVI, R = H, R^ = CH^) , respectively. 

In the same manner, when using as starting material the 
l-»2-,3-, or *f-methyl, 1,4-dimethyl, 3-t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 

3- nethoxy, 2-acetoxy, 3-methylthio, 3-methylsulfonyl, 3-trifluoro- 
methyl, *f-amino, '♦-methylamino, 3-dimothylaminosulfonyl, 3-bromo- 
7-dimethylarninosulfonyl, 3.7~dinitro or 3,9-dinitro derivatives of 
10,ll-dihydro-5II-dibenzoCa,d]cyclohepten-5-one, of (10,11-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-ylidene)-acetic acid or 2-(10,ll- 
dihydro-5H-dibenzoCa t d]cyclohepton-5-ylidene)-propionic acid, or 
of their respective nitriles or methyl, isopropyl, or t -butyl 
esters, the correspondingly substituted 1-, 2-, 3-, or ^-methyl, 
l^-dimethyl, 3-t-butyl, 1-, 2-, or 3-chloro, 3-fluoro, 3-bromo, 
2 f 7-dibrorao, 2- or 3-hydroxy, 2- or 3-oethoxy, 2-acetoxy, 
3-methylthio, 3-methylsulfonyl, 3-trifluoromethyl, if-ainino, ' 
^-methylaraino, 3-dimethylaminosulfonyl, 3-brono-7-diniethyl- 
aminosulfonyl, 3»7-dinitro or 3i9-dinitro derivatives of 
(lO,ll-dihydro-5It-dibenzoCa,d]cyclohepten-5-yl)-acetamide or 

of 2- ( 10 , ll-dihydro-5H -dibenzoL a , d] cyclohept en-5-yl ) -propionanide 
are respectively obtained. 
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EXAMPLE 10 



(a) A mixture of 10,H-dihydro-5H-dibenao[a,d]cyclo- 
hepten-5-ol (III, *»0.5 g), cyanoacetic acid (23.5 g, or J0.5 g 
ethyl cyanoacetate), and anhydrous zinc chloride (9.5 g) in 
glacial acetic acid (50 ml) is refluxed with stirring for 8 
hours, cooled, poured into ice water (500 ml) and respectively 
extracted with ether. The combined ether extracts are rapidly 
washed with 10# aqueous sodium hydroxide solution, dried with 
anhydrous magnesium sulfate, and evaporated, to yield (10,11- 

dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-acetonitrile 

(XVIII, R = r3 = H)VCHC1 3 2210 ^-1 
' mux 

(b) ( 10 , ll-Dihydro-5H-dibenz o[a , d ] cyclohept en -5-y 1 ) - 
acetonitrile (5.5 g) is suspended in a mixture of sulfuric acid 
(5.5 ml), acetic acid (5.5 ml) and water (5.5 ml) and refluxed 
with stirring for one hour. The mixture is cooled, diluted 
with water, extracted with chloroform, the chloroform washed 
with % aqueous sodium hydroxide, dried and evaporated to 
yield (lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-aceta- 
mide (XVI, R = r5 7 h), identical with the compound obtained 

as described in Example 9(d). 

Alternatively, the same coiapound is also obtained 
when refluxing the above acetonitrile (l.O g) with 57* aqueous 
sulfuric acid (5 ml) for 2 hours and working up as above, or 
when refluxinc the above acetonitrile (9.0 g) in isopropanol 
(25 ml) with a solution of potassium hydroxide (2.7 g) in 
isopropanol (20 ml) for 10 hours, evaporating the isopropanol 
under reduced pressure, extracting with methylene dicnloride 
and evaporating the solvent. 
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(c) The (10,ll-dihydro-5H-dibenzo[a,d]cyelohepten- 
5-yl)-acetonitrile obtained in Example 10(a) is refluxed for 
20 hours in a mixture of potassium hydroxide (19.5 g) , ethanol 
(hO ml) and water (10 ml), the ethanol is substantially 
evaporated, the residual solution cooled, water is added, and 
the mixture is extracted with ether. The alkaline aqueous phase 
is acidified with 10* hydrochloric acid and filtered, to yield 

(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-acetic acid 
(XV, R = R 3 s H), identical with the compound obtained as 
described in Example 9(e). The same compound is also obtained 
when refluxing the above acetonitrile (5.0 g)-with 1% sulfuric 
acid (80 ml) for 8 hours, pouring on ice, extracting with 
chloroform, extracting the chloroform with 10* aqueous sodium 
hydroxide, acidifying the aqueous extracts with 10* sulfuric 
acid, and filtering. 

The acetic acid XV obtained as described above is 
converted to the corresponding amide XVI (R = R 3 = h) as 
described in Example 9(f). In the same manner, when starting 
with on equivalent amount of a-cyanopropionic acid or ethyl 
a-cyanopropionate and proceeding as in Kxamples 10(b) or 10(c) 
there are ootained 2-<10,ll-dihydro-5H-dibenzo[a ,d3cyclohepten- 
5-yl)-propionitrile (XVIII, R = H, R 3 = CRy, 2-(l0,ll-dihydro- " 
5H-dibenzoCa,dJcyclohepten-5-yl)-propionic acid (XV, R = H, 
R 3 = Chy and its corresponding amide XVI (R = H, R 3 = CHj). 

(d) A solution of (l0,ll-dihydro-5H-dibenzo[a,d] 
cyclohepten-5-ylidene)-acetonitrile (13.5 g) obtained as 
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described in 8(f) in thanol (100 ml) is agitated with hydrogen 
at 8 p.s.i. and at 25°C in the presence of 1<X& palladium on 
charcoal (3.0 g) for 2 days filtered, and the solvent evaporated 
to yield (lO,H-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-aceto- 
nitrile (XVIII, H = R 3 = II), identical with the compound 
described in Example 10(a). In the same manner, when starting 
with 2- ( 10, ll-dihydro-5H-dibenzo[a , djcyclohepten-j-ylidene ) - 
propionitrile and proceeding as above, 2-(lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-propionitrile is obtained. 

In the same manner, when using as starting material the 
1 ~« 2 "»3"» or ^-methyl, 1, ^-dimethyl, 3-t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio , 3-methylsulfonyl, 3-trifluoro- 
methyl, 4-amino, *»-methylamino, 3-dimethylaminosulf onyl , 3-bro.no- 
7-dimothylar.iinosulfonyl, 3,7"dinitro or 3,9-dinitro derivatives of 
10,ll-dihydro-5H-dibenzoCa ,d] cyclohepten-5-ol 
the correspondingly substituted 1-, 2-, 3-, or '♦-methyl, 
1, ^-dimethyl, 3-t-butyl, 1-, 2-, or 3-chloro, 3-fluoro, 3-broao, 
2,7-dibromo, 2- or 3-hydroxy, 2- or 3-methoxy, 2-acetoxy, 
3-methylthio, 3-methylsulfonyl,' 3-trifluoromethyl, ^-anino, 
*»-methylamino, 3-dinethylaminosulfonyl, 3-brorao-7-dimethyl- 
eminqsulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 

(lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-acetonitrile 
and of 2-(lO,ll-dihydro-5H-dibenzoEa,dDcyclohepten-3-yl)- 
propionitrile are obtained and converted to the corresponding 
-acetamidea and -propionamides or -acetic acids -propionic acids, 
respectively. 
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EXAMPLE 11 

(a) Liquid ammonia (120-150 ml) is condensed in a 
thoroughly dried flask equipped with a gas inlet tube, a dropping 
funnel , and a condenser. The inlet tube and the outlet of the 
condenser are protected by tubes filled with solid potassium 
hydroxide, and flask and condenser are cooled with solid carbon 
dioxide in acetone. Acetylene gas, throoughly . washed with water 
to remove acetone and dried in an apparatus from which all air 
has previously been swept out by nitrogen t is bubbled through 
the liquid ammonia while sodium metal (13.8 g) is added in small 
portions at such a rate that the blue colour indicating excess 
sodium is discharged before each fresh portion is added (about 
30 minutes). The addition of acetylene is reduced, and a 
solution of 10,ll*-dihydro-5H-dibenzo[a,d]cyclohepten-5-one 
(22.0 g) in about 200 ml of ether is added slowly over about 
*f0 minutes. The addition of acetylene is stopped altogether, 
the mixture is allowed to stand at -6o°C to -50°C for 5 hours, 
the cooling bath is removed and the ammonia is allowed to evaporate 
room temperature over night. Water is added, the ether layer 
separated, washed with water, dried with anhydrous sodium sulfate, 
and evaporated. The residue is crystallized from petroleum ether 
(b.p. *f0-60°C) to yield 10 f ll-dihydro-5-ethynyl-5H-dibenzo[a,d3 
cyclohepten-5-ol, with m.p. ?2-73°C (XIX, R = H). 

(b) Said last-named compound (6.0 g) is dissolved in 
ethanol (15 ml) and the solution is added over a period of about 
30 minutes to a refluxing mixture of ethanol (30 ml), water (7 ml) 
and concentrated sulfuric acid (3.0 g). Refluxing is continued 
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for another 15 minutes , the mixture is cooled, poured on ice, 
filtered, and the solid crystallized from petroleum ether 
(b.p. 40-60*0 to yield (10 f ll-dihydro-5H-dibenzo[a t d3cyclohepten- 
5-ylidene)-acetaldehyde with m.p. 70-?2°C (XX f R = H). 

(c) Said last-named compound (5.3 g), dissolved in 
ethanol (55 ral) is mixed with a solution of silver nitrate 
(6.6 g) in water (6.6 ml), and the mixture is added dropwise 
with stirring at about 30°C to a solution of potassium 
hydroxide (5.** g) in water 05. 5 ml) and ethanol (52.5 ml). 
Stirring is continued until the temperature begins to drop, 
the mixture is filtered, the precipitate washed with ethanol 
and hot water, the combined filtrates are diluted with water, 
acidified with 1C# nitric acid, and filtered, to yield 
(10,ll-dihydro-5H"dibenzo[a,d]cyclohepten-5-ylidene)-acetic 
acid (XI, R = R 3 = H), identical with the compound obtained 
as described by Example 8(c). Hydrogenation of said last- 
named compound as described in Example 9(e) followed by 
treatment with thionyl chloride and ammonia as described in 
Example 9(f) yields the corresponding ncetamide XVI (R = R 3 = H). 

In the same manner, when using as starting material the 
l-»2-,3-, or '♦-methyl, 1,4-diraethyl, 3-t-butyl, 1-, 2-, or > 
chloro, 3-fluoro t 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or ' 
3-methoxy, 2-acetoxy f 3-methylthio, 3-methylsulfonyl, 3-trifluoro- 
methyl, *f-amino, 4-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-dimethylaininosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 
10,ll-dihydro-5H-dibenzo[a , d]cyclohepten-5-one 
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the c rrcspondingly substituted l- t 2-, 3-, or ^-methyl, 
1 ^-dimethyl, 3-t-butyl, 1-, 2-, or 3"Chloro, 3-fluoro, 3rbromo 
2,7-dibrorao, 2- or 3-hydroxy, 2- or 3~rnethoxy, 2-acetoxy, 
3-methylthio, 3-methylsulf onyl f 3-trifluoromethyl, if-araino, 
^-methylaraino, 3-dimethylaminosulf onyl, 3-brorao-7-dimethyl- 
aminosulfonyl, 3,7"dinitro or 3,9-dinitro derivatives of 

lO.ll-dihydro-S-ethynyl-SI-dibenzoCa^Dcyclohepten-S-ol, 
of (lO,li-dihy<iro-5K-dibenzoCa,d]cyclohepten-5-ylidene)- 
acetaldehyde, of (lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten- 
5-ylidene)-acetic acid, of <10,n-dihydro-5H-dibenzo[a .dll- 
cyclohepten-^-yD-acetic acidf and of doai-dihydro-SH- 

dibenzo[a,d]cyclohepten-5-yl)-acetamide are respectively 
obtained. 
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EXAMPLE 12 



(a) A mixture of magnesium metal (3.6 g) , diethyl 



malonate (2**.0 g) and anhydrous ethanol (30 ml) is brought to 
reflux and a few drops of carbon tetrachloride are added to 
start the reaction. Further heating is stopped and the mixture 
is stirred until all the magnesium has reacted. Ethanol is 
evaporated under reduced pressure, dioxan (15 ml) is added and 
evaporated under reduced pressure, and this operation is repeated 
until the ethanol has been removed as completely as possible. 
Anhydrous tetrahydrofuran (60 ml), and a solution of 5-chloro- 
10,ll-dihydro-5H-dibenzo[a,d]cycloheptene (3^.3 g t obtained as 
described in Example l) in anhydrous tetrahydrofuran (120 ml) 
are added, the mixture is refluxed for k hours, and the solvent 
is evaporated under reduced pressure. The residue is poured 
into water, acidified with 10% hydrochloric acid, extracted 
with ether, the ether extracts dried with anhydrous sodium 
sulfate, and evaporated, to yield 2-(lO,ll-dihydro-5H-dibcnzo[a,d] 
cyclohepten-5-yl)-malonic acid diethyl ester (XXI, R = R 5 = H, 



diethyl 2-methylmalonate as one of tho starting materials and 
proceeding as above, there is obtained 2-(10jll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-2-methylraalonic acid diethyl 



( b ) The 2-( 10 , 11-dihydr o-5H-dibenzo[a t d] cyclohept en- 
5-yl)-malonic acid obtained as described in Example 12(a) is 
refluxed for 12 hours with a solution of potassium hydroxide 
(30.0 g) in ethanol (60 ml) and water (15 ml), the ethanol is 




1710 cm 



In the same manner, when using 
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evaporated under reduced pressure, the residue is diluted with 
water, and extracted with ether. The alkaline aqueous phase 
is acidified with 100 hydrochloric acid, extracted with ether, 
the ether washed, dried with anhydrous sodium sulfate, and 
evaporated, to yield 2-( 10, ll-dihydro-5H-dibenzo[a,d] cyclo- 
hept en-5-yl)-malonic acid (XXI, R = R 3 = q = H) with m.p. 
18^-185°C (dec.) after crystallization from ethyl acetate. 
In the same manner, when using as starting material 2-(lO,ll- 
dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-2-methylmalonic 
acid diethyl ester and proceeding as above there is obtained 
2- ( 10 , ll-dihydro-5H-dibenzo[a , d] cyclohept en-5-yl ) ^-methyl- 
malonic acid (XXI, R = q = H, R 3 = CH ? ) # 

(c) The 2-( 10, ll-dihydro-JH-dibensoCa.d] cyclohept en- 
5-yD-raalonic acid obtained as described in Example 12(b) is 
heated at l65-172°C until evolution of carbon dioxide has 
ceased. The residue is crystallized from benzene to yield 
(10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl) -acetic acid 
(XV, R = R 3 * H), identical with the compound obtained as 
described in Kxample 9(e). In the same manner 2-(10 f ll- 
dihydro-5H-dibenzo[a ,d] cyclohept en "5-yl ^-methylmalonic acid 
yields 2-(10,ll-dihydro-5H-dibenzo[a ,d] cyclohept en-5-yl)- 
propionic acid (XV, R = II , R 3 =: ay. Said last-named compounds" 
are converted to the corresponding amides of formula XVT by the 
method described in Example 9(f) # 

(d) A solution of (lC,ll-dihydro-5H-dibenzo[a,d]cyclo- 
heptene-5-ylidene)-nalonic acid diethyl ester (5.8 g) obtained as 
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described in Example 8(d),. in ethanol (100 ml) is agitated 
with hydr gen in the presence of 1Q& palladium on charcoal 
(l»5 (s) * or 18 hours at room temperature and 8 p.s.i. The 
catalyst is filtered off, washed with ethanol, and the 
combined filtrates are evaporated, to yield 2-(l0,ll-dihydro- 
5H-diben2o[a,d]cyclohepten-5-yl)*maloric acid diethyl ester 
(XXI, R = R 3 a H , q a CgH^), identical with the compound 
obtained as described in Example 12(a). Conversion of said 
last-named compound to the corresponding malonic acid, 
-acetic acid, and -acetamide is carried out as described in 
Examples 12(b) and (c). 

- Ce) To a suspension of 10,ll-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-ol (2<*.0 g), obtained as described in Example 1, 
in glacial acetic acid (90 ml) there is added a solution of 
malonic. acid (13.2 g) in glacial acetic acid (90 ml) and the 
mixture is stirred at 65~75°C for two hours. Some crystalline 
material separates after stirring for 16 hours at room temper- 
ature and is filtered off. The filtrate is poured into water 
- (300 ml), the precipitate filtered, dissolved in 10f£ aqueous 
sodium hydroxide, filtered, acidified with 1C# hydrochloric 
acid, filtered, and the precipitate dissolved in ether. The 
crystalline material obtained above is also added to this ether 
solution, which is washed with water, dried with anhydrous 
magnesium sulfate, and evaporated, to yield 2-(lO,ll-dihydro- 
9I-diben2oCa,d]cyclohepten-5-yl)-malonic acid (XXI, R = R 3 = Q = H), 
identical with the compound ootained as described in Example 12(b). 
In the same manner, when using 2-methylnalbnic acid as- starting 



127 - 



AHP-55W 



material and proceeding as above there is ootained 2-(l0,ll- 
dihydro-5H-diben2o[a,d]cyclohepten-5-yl)-2-methylmalonic acid 
(XXI, R = Q« H, R- 5 = CHj). Doth the above compounds of formula XXI 
are converted to their corresponding -acetic acid and -propionic 
acid i and -acetamide and -propionamide by the method described 
in Examples 12(c) and 9(f). 

Alternatively, the 2-(lO,ll-di'hydro-5H-dibenzo[a ,d]- 
cyclohepten-5"yl)malonic acid obtained as described above (15.8 g): 
is dissolved in pyridine (**5 ml), heated on the steam bath for 
2 hours, poured into 15# w/v hydrochloric acid, filtered, the 
precipitate dissolved in ether, the ether solution thoroughly 
washed with water, dried with anhydrous magnesium sulfate, 
and evaporated to yield (lO,ll-dihydro-5H-dibenzo[a ,d]cyclohepten- 
5-yl)-acetic acid (XV, R = R 5 = H) , identical with the compound 
obtained as described in Example 9(e), In the same manner, 
2- ( 10, ll-dihydro-5H-dibenso[a , d] cy clohept en-5-yl ) ^-methyl- 
malonic acid yield 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-yl) -propionic acid (XV, H = H, R 3 s CH^) # Both the above 
compounds are converted to the corresponding -acetamide or 
-propionamide by the method described in Example 9(f). 

(f) A mixture of 5-chloro-10,ll-dihydro-5H-dibenzoCa ,d] 
cycloheptene (13*8 g) and of the copper derivative of ethyl " 
acetoacetate (9.7 g) is refluxed with stirring in benzene for 
...§. k? urs i cooled, ether is added, the precipitate is filtered off, 
the filtrate is successively washed with water, 10& sodium 
hydroxide, and water, dried with anhydrous sodium sulfate, and 
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evaporated. The residue is cyrstallized from petroleum ether 
(b.p. <*0~60°C) to yield 2-(l0,ll-dihydro-5H-dibenz [a ,d]cyclo- 
hepten-5-yl)-acetoacetic acid ethyl ester (XXII t R = R 3 = H, 
lower alkyl - H $ ) with m.p. ?8-80°C. In the same manner, 
when using the copper salt of ethyl 2-methylacetoacetate as 
starting material and proceeding as above, 2-(l0,ll-dihydro- 
5H-dibenzo[a t d]cyclohepten-5-yl)-2-methylacetoacetic acid 
ethyl ester (XXII, R = H, H 3 = CH y lower alkyl = C^ ) is 
obtained. 

(g) A mixture of 2-( 10,11 -dihydro-5II-dibenzoCa , d]- 
cyclohepten-5"yl)-acetoacetic acid ethyl ester (5.8 g)in 
ethanol (90 ml) and 50# aqueous sodium hydroxide (90 ml) is 
refluxed for 3 hours, the ethanol evaporated under reduced 
pressure, the residue cooled, and water is added. The solution 
is extracted with other, the alkaline aqueous phase is 
acidified with 10$ hydrochloride acid, extracted with ether, 
the ether extracts washed with water, dried with anhydrous 
sodium sulfate, and evaporated to (l0,ll-dihydro-5H-dibonzo[a,d> 
cyclohepten-5-yl)~acetic acid (XV, 11 = R**= H), identical with the 
compound obtained as described in Kxample 9(e). In the same 
manner, 2-(l0,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)- 
2-raethylacetoacetic acid ethyl ester yields 2-(10,ll-dihydro- 
5H-dibenaoCa,d]cyclohepten-5-yl)-propionic acid (XV, R = H, R 3 = 
CHj). Both the above compounds are converted to their correspond- 
ing -acetanides and -propionamides by the method" described in ' 
Example 9(f). 
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In the same manner t when using as starting material the 

1- i*-,?-, or ^-methyl, 1^-dimethyl, 3-t-butyl, 1-, 2-, or J- 
chloro, J-fluoro, 3"bromo, 2,?-dibroao t 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, 3-nethylsulfonyl, 3-trifluoro- 
methyl, 4-nmino, '♦-methylamino, 3-dimethylaminosulfonyl, 3-brotno- 
7-dimethylaminoeulfonyl t 3,7-dinitro or 3,9-dinitro derivatives of 

5-chloro-10,ll-dihydro-5H-diben2o[a,d3cycloheptene, (10,11-dihydro- 

5H-dibenzoCa l d]cyclohepten-5-ylidene)-malonic acid diethyl ester, 

or 10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-ol f 

the correspondingly substituted l- f 2- t 3-, or ^-methyl, 

1 ^-dimethyl , 3-t-butyl, 1-, 2- t or 3-chloro, 3-fluoro, 3-broao, 

2,7-dibrorao, 2- or 3"hydroxy, 2- or 3-methoxy, 2-acetoxy t 

3-methylthio t 3-methylsulfonyl, 3-trifluoromethyl, 4-amino, 

Jf-methylaraino, 3-dimethylaminosulf onyl , 3-bromo~7-dimethyl- 

aminosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 

2- (lO l U-dihydro-5H-dibenzo[a f d]cyclohepten-5-yl)-nialoniu acid, 
of 2-(10,ll-dihydro-5H-dibenao[a $ d]cyclohepten-5-yl)-2-methyl- 
raalonic acid, of their respective diethyl esters, of (10,11- 
dihydro-5H-dibenzo[a f d]cyclohepten-5-yl)-acetic acid, of 
2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohopten-5-yl)-propionic acid, 
of (lO^l-dihydro-JH-dibenzoCajdDcyclohepten-J-yD-acetarnide and 
of 2- ( 10 , ll-dihydro-5H-dibenzo[a , d] cyclohept en-5-yl ) -propionamid e 
are respectively obtained. 
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EXAMPLE 13 

(a) A mixture of (lO,ll-dihydro-5H-dib n zo[a,d]- 
cycloheptcn-5-yl)-acetic acid (5.0 g) and thionyl chloride 
(20 ml) is stirred for about one hour. Thionyl chloride is 
removed under reduced pressure at a temperature below 6o°C. 
Cold acetone (about 150 ml) is added with stirring and 
cooling (ice-salt bath). Sodium azide (3.0 g) in 9 ml. of 
water is added over five minutes. The mixture is stirred 
for 1.5 hours, extracted with ether at low temperature 
(ice-cold 'water layer), the ether extract is carefully dried 
and evaporated under reduced pressure at room temperature, 
to yield (lOai-dihydro-SII-dibenzoCa^Dcyclohepten-S-yl)- 
acetic acid azide, f ™h 2150 cm" 1 . 

Dry benzene is added, the mixture is refluxed, and 
the conversion of the azide to the corresponding isocyanate is 
followed by infrared spectrography. (I0,ll-Dihydro-5H- 
dibenzo[a,d]cyclohepteTi-5-yl)methylisocyanote (XXIV, R = R 3 = H), 

is obtained within about 20 minutes with f benzene 2 2«50 cm" 1 

' max ^ ^ 

and is isolated by evaporation of the. solvent under reduced 
pressure. 

The isocyanate obtained as above is heated to about 
80°C with approximately 6N hydrochloric acid (8 ml) for about 
30 minutes. Ether is added, the precipitate is filtered, 
washed v/ith ether, and dried to yield ( 10,11 -dihydro-52-dib en z o- 
Ca,d]cycloheptene-5-yl)-methylamine hydrochloride, m.p. >275°C. 

In the same manner, when using as starting materials 
an equivalent amount of 2-(lO,ll-dihydro-5H-dibenzo[a > d]cyclo- 
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hept n-5-yl) -propionic acid and proceeding as ab ve there are 
obtain d 2-(lO,ll-ciihydro-5H-dibenzoCa t d3cyclohepten-5-yl)"- 
propionic acid azide, l-(lO,ll-dihydro-5H-dibenzo[a ,d]cyclo- 
hepten-5-yl)-ethyli80cyanate, and HlO f ll-dihydro-5H-dibenzo- 
[a,d]cyclohepten-5-yl)-ethylamine hydrochloride. 

(b) A mixture of 50 g of 10,ll-dihydro-5H-dibenzo- 
Ca f d]cyclohepten-5-yl)-acetic acid and 50 ml of hydrazine 
hydrate (99~100#) is refluxed for 6.5 hours and the excess 
hydrazine hydrate is removed under reduced pressure. The 
residue is dissolved in 150 ml of isopropanol at 70°C with 
stirring. The clear colorless solution is cooled to 0°-5°C 
and the crystalline precipitat is collected by filtration, 
washed with cold isopropanol and dried to yield (10,11-dihydro- 
5H-dibenzoCa f d]cycloheptcn-5«yl)-acetic acid hydrazide, 
m.p. l^-l^C after crystallization from isopropanol. 

Alternatively, a mixture of 50 g of . 10,11-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl) -acetic acid and 60 ml of 
thionyl chloride is refluxed for 20 minutes with stirring. 
Excess thionyl chloride is removed under reduced pressure, 
20 ml of methanol is added, refluxed for 30 minutes and the 
excess methanol removed under reduced pressure. Isopropanol 
(50 ml) and 75 ml of hydraxine hydrate (99-100&) are added 
and the mixture is refluxed with stirring overnight, 
evaporated to dryness, washed with 2 x 100 ml of n-hexane 
and dried, to yield, after crystallization from isopropanol, 
(l0,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-nc9tic acid 
hydrazide, identical with the compound obtained as described 
above. 



As an ther alternative, a mixture of 26.6 g of 

(lO,H-dihydro-5H-diben Z oCa,d]cyclohepten-5-yl)-acetic acid 
methyl ester, obtained as described in Example 9(i), 7.5 ml 
of hydrazine hydrate (99-HX*) and 25 ml of isopropanol is 
refluxed for 6 hours and allowed to stand at room temperature 
overnight. The crystalline precipitate is collected by 
filtration, washed with cold isopropanol and dried, to yield 

<10,ll-dihydro-5H-dibenzoCa,d]cyclohept S n-5-yl)-acetic acid 
hydrazide with m.p 1^-lW, identical with the compound 
obtained above,/ 3^50, 3335, l6 7 f, 1623 cm" 1 . " 

In the same manner, when starting with equivalent 
amounts of 2-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 5 -yl)- 
propionic acid or its methyl ester and proceeding as above 
there is obtained 2-(lO,ll-dihydro- 5 H-diben 2 oCa ,d]cyclohepten- 
5-yl) -propionic acid hydrazide. 

(O A mixture of 12 g of 10,U-dihydro-5H-dibenzo[a,d> 
cyclohepten-5^yl)-acetic acid hydrazide and 1 5 0 ml of tetra- 
hydrofuran is cooled to - 5 «C with stirring. Concentrated 
hydrochloric acid (37-38*, 18 ,„l) ia addea to tne rflij{ture flnd 
a clear solution is obtained. A solution of 7.5 g. of sodium 
nitrite in 20 ml of water is added dropwise with stirring to the 
reaction mixture and the temperature is maintained at -5 to 0°C " 
for 1 hour. Infrared spectrography shows that eventually only 
the corresponding acetic acid azide ( 2150 cm" 1 ) is 

present, and thin layer chromatography confirns this. Cold 
water (100 ml) and toluene (2 5 0 nl) are added with stirring. 
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The organic lay r is separated and th aqueous layer is extracted 
with 2 x 100 ml of toluene. The organic layer and the toluene 
extracts are combined, dried over anhydrous sodium sulfate over- 
night and evaporated under reduced pressure to about 100 ml. 
The toluene solution is slowly heated to reflux for 30 minutes 
with stirring (evolution of nitrogen), and then evaporated as 
above to about 30 ml. Infrared spectrography shows that eventually 
only 10.11-dihydro-5II-dibenzoCa,d:cyclohepten-5-yl)- m ethylisocyanate 
K ' max 3 2250 cm ' is Present. Hydrochloric acid (6N, 15 ml) 
is added and the resultant. mixture is heated at 8o°C with stirring 
for 1 hour and the precipitate is collected by filtration, washed 
with n-hoxane and dried to yield 10,ll-dihydro-51l-dibenzo[a,d> 
cyclohepten-5-yl)-methylamine hydrochloride, identical with the 
same compound obtained as described in Example 13(a). In the 
same manner, when using as starting material 2-<10,ll-dihydro-5H- 
diben2oCa,dJcyclohepten-5-yl)-propionic acid hydrazide and 
proceeding as above there is obtained l-(lO,ll-dihydro-5H-dibenzo- 
Ca,d3cyclohepten-5-yl)-othylflraine hydrochloride. 

The methylamine or 1-ethylamine hydrochlorides obtained 
by the methods described above under (a) or (c) are converted by 
the process described in Example 5 to the free amines, which are 
identical with the methylamine and 1-ethylanine derivatives of " 
formula IX obtained as descrihed in Example 5(b), respectively. 

(d) A mixture of 3 g of (lO,ll-dihydro-5H-dibenzo[a,d]- 
cycloheptcn-5-yl)-ac9taniide and 30 ml of sodium hypobromite 
solution (4.1 s of bromine in a solution of 7.1 g of NaOH in 
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ml of water and 20 g of ice) is refluxed for 30 minutes 
with stirring. The reaction mixture is cooled to room temperature, 
extracted with 2 x 50 ml of benzene, the benzene extracts combined, 
dried over anhydrous sodium sulfate and evaporated to about 50 ml. 
Anhydrous hydrogen chloride ic bubbled through the solution, the 
precipitate is collected by filtration, washed with anhydrous 
ether and dried, to yield (lO,ll-dihydro-5II-dibenzo[a t d]cyclo- 
hepten-5-yl)-methylamine hydrochloride , identical with the 
compound obtained as described in Examples 13(a) or (c). In the 
same manner when using an equivalent amount of 2-(l0,ll-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-propionamide as starting 
material there is obtained i<10 t ll-dihydro-5H-dibenzoCa,d> 
cyclohepten-5-yl)~ethylamine hydrochloride. Both the above 
hydrochloride salts are converted to the corresponding free 
amines by the method described in Example 5 and are identical with 
the methylaroine and 1-ethylamine derivatives of formula IX 
obtained as described in Example 5(b), respectively. 

In. the same manner, when using as starting material the 

1- |2-,3-, or '♦-methyl, 1 ^-dimethyl, 3-t-butyl, 1~, 2-, or 3- 
chloro, 3-fluoro $ 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, 3-methylsulfonyl, 3-trifluoro- 
methyl, '♦-amino, ^-methylamino, 3-dimethylaminosulfonyl f 3-bronef- 
7-dimethylarninosulfonyl t 3,7-dinitro or 3,9-dinitro derivatives of 
(lO l U-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-acetic acid, of 

2- (lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-propionic acid 

or their respective methyl esters, of (lO,ll-dihydro-5H-dibenzo[a,d] 
cyclohepten-5-yl)-acetamide or or 2-(lO,ll-dihydro-5H-dibenzoCa,d]- 
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cyclohepten-5"yl)"propionamide,the correspondingly substituted 

1- ,2-,3-, or ^-methyl, 1,^-dimethyl, J-t-butyl, l-,2- t or 3-chloro, 
3-fluoro, 3-bromo, 2,7-rdibromo, 2- or 3"hydroxy, 2- or 3-methoxy, 

2- acetoxy, 3-methylthio t 3-methylsulf onyl, 3-trifluoromethyl, 

'♦-amino, ^-methylamino, 3-dimethylaminosulfonyl, 3-br omo-7-di methyl - 

aminosulfonyl, 3,7-dinitro or 3i9~dinitro derivatives of 

2-(10,ll-dihydro-5H-dibenzo[a 1 d]cyclohepten-5-yl)-acetic acid azides, 

of 2-(lO,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl) -propionic acid 

azides, of (lO,ll-dihydro-5H-dib*enzo[a ,d]cyclohepten-5-yl)-ocetic 

acid hydrazides, of S-dO^ll-dihydro-SH-dibenzoCa.dJcyclohepten-S- 

yl)-propionic acid hydrazides, of (lO,ll-dihydro-5H-dibenzo[a,d]- 

cyclohepten-5-yl)-methylisocyanates, of l-(10,ll-dihydro-5H- 

dibenzo[a,d]cyclohepten-5-yl)-ethylisocyanates t of (10,11-dihydro- 

5H-dibeiizo[a 1 d]cyclohepten-5-yl)-raethylanine and of 1-(10,11- 

dihydro-5H-dibenzo[a f d]cyclohepten-5-yl)-ethylatnine are respectively 
obtained. 
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EXAMPLE 

To 6 g of 3-chloro-10,ll-dihydro-5H-dibenzo[a,d> 
cyclohepten-5-yl-carboxamide (J. Med. Chen. , 88, 196*0 
in 60 ml of tetrahydrofuran are 

added 150 ml of a 1M solution of diborane in tetrahydrofuran, the 
reaction mixture i$ refluxed for five hours and acidified by 
addition of lOjfc aqueous hydrochloric acid. The precipitate is 
filtered, the filtrate is concentrated and filtered again, to 
yield 3-chloro- (10, ll-dihydro-JH-dibenzol a, d] cyclohepten- 5-yl) - 
methylamine hydrochloride, with m.p. 30O-310°C. 
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EXAMPLE 15 

A solution of 10,ll-dihydro-5H-dib nz [a,d]cycloh pten- 
5-one (20.0 g) in 1J0 ml of ethanol Is mixed with 15 ml of 
nitromethane. With cooling to 0°C and with vigorous stirring 
an ice cold solution of 12g of potassium hydroxide in a mixture 
of water (30 ml) and ethanol (20 ml) is added dropwise after 
stirring for 30 minutes at 0°C the reaction mixture is added 
to stirred concentrated hydrochloric acid (100 ml) at -10°C. 
The precipitated product is filtered off, dissolved in "benzene, 
dried with sodium sulfate, and the solvent evaporated, to yield 
(10, H~dihydro-5H-dibenzo[ a,d] cyclohepten-5-ylidene) -nitro- 
methane (XXIII, R:R 5 :H), It is dissolved in tetrahydrofuran 
and refluxed with lithium aluminum hydride (12.0 g) for 2k hours. 
Addition of water, filtration of inorganic salts and evaporation 
of the solvent yields (lO,ll-dihydro.5H-dibenzo[a,d]cyclohept- 
5-yl)methylamine (H, Rr R* s r3 - H ) identical with the compound 
prepared as* described in Exanple 5(h). 

In the same manner, when using nitroethane instead of 
nitrcmethane and proceeding as above l-(lO,ll-dihydro-5H-dibenzo. 
[a,d]eyclohepten.5-ylidene)-nitroethane (XXIII, R = H, R 3 = CH 3 ) 
is obtained and reduced as described above to yield 1- (10,11- 
dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)ethylanine (IX, R s R 1 = 
H, R 3 z CHj), also identical with the compound described in 5(b)". 

In the same manner, when using as starting material the 
1-, 2-, 3-, or Umethyl, 1,4-dimethyl, 3-t-butyl, 1-, 2-, or 
3-chloro, 3-fluoro, 3-bromo, 2,7-dibrcmo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, 3- metnylsulfonyl, 3-tri- 
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fluoromethyl, U-amino, ^-aiethyleiaino, 3-dimethylaminoeulfonyl, 
^-brcmo-T-dlmethylaminosulfonyl, 3,7-dinitro or 3,9-dinitro 
derivatives of 10,n-dihydro-5H.dibenzo[a,d]cyclohepten-5.one, 
th© correspondingly substituted 2-, 3-, or U-methyl, 
1, lt-dimethyl, 3-t-butyl, 1-, 2-, or 3-cbloro, 3-flyoro,. 3-brano, 
2,7-dibrcmo, 2- or 3-bydroxy, 2- or 3-methoxy, 2-acetoxy, 

3- methylthio, 3-methylsulfonyl, 3-trifluorcraethyl, U-axnino, 

4- methylaznino, 3 - dime thylamino sulf onyl, 3-brcmo-7-diinetbyl- 
sminosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 
(10, ll-dihydro-5H-diben%o[ a, d] cyclohepten-5-yl) -methylamine 
and 1- ( 10, 11-dihydr o- 5H-dibonzo[ a, dl cyclohepten-5-yl)-ethyl- 
amine are obtained, identical with the seme compounds described 
in Example 5 (c) . 
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(a) (10, U-Dihydro-5H-dibenzo[ a, d] cycloh pten-5-yl)-methyl- 

«alne (10 g), ethyl bromide (21.2 g), potassium carbonate (40 g) 
and ethanol (100 ml) are combined and refluxed with vigorous 
stirring for 16 hours. The solvent is evaporated and the residue 
distributed between benzene and water. The benzene phase is 
dried with sodium sulfate and evaporated to give an oily residue. 
It is chromatographed on alumina to give N- ethyl- ( 10, U- dihy dro- 
5H-dibenzo[a,d]cyclohepten-5-yl)n»thylam^ (Ia, R Z r3 - H, 
R 1 = CgHj), identical with the ccnpound obtained as described 
in Example 7. In the same manner, when using l-(lO,ll-dihydro- 
5H-dibenzota,d]cyclohepten-5-yl)ethylamine as starting material 
and proceeding as above there is obtained N-e thyl-1- (10, U-dihydro- 
5H»dibenzo[a,dIcyclohepten-5-yl)ethylamine (EC, R s H, R 1 « CgHj, 
R^ z CEj) . Also in the seme manner, but using methyl iodide, 
allyl bromide, cyclopentyl bromide, cyclohexylmethyl chloride, 
or benzyl chloride instead of ethyl brcmide and proceeding as 
above, the It-methyl, N-allyl, N- cyclopentyl, N- cyclohexylmethyl, 
and N-benzyl derivatives of (lO,n-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)oethylamine and of l-(lO,ll-dihydro-5H-d±benzo[a,d]- 
cyclohepten-5-yl)ethylamine are respectively obtained, 
(b) Formic anhydride is prepared by heating at 50-66°C for 
2 hours, formic acid (2.15 ml) and acetic anhydride ( 5.08 ml) " 
of, Hufftnan J. Org. Chem. 23, 727 (1958). The reaction mixture 
Is cooled to 27* and (lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten. 
5-yl)methylamine (5.6 g) ic added over 15 minutes with vigorous 
stirring while maintaining the temperature below 39° with an 
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ice bath. Stirring 1b continued for SO hours at r an temperature. 
The mixture Is poured onto Ice and the white precipitate Is 
filtered and taken up In chloroform which Is washed successively 
with dilute sodium bicarbonate and sodium chloride solutions. 
The chloroform is dried with anhydrous sodium sulfate and 
evaporated to yield N-formyl-(l0,n-dihydro-5H-dibenzo[a,d]- 
cyclobepten-5-yD-niethylamine, m.p. 109-110°C after crystallization 
from benzene-hexane. 

A mixture of (lO,H-dihydro-5H-diben2o[a,dJcyelohepten- 
5-yl)-methylamine (k8 g) in 250 ml cf pyridine and 30 ml of 
acetic anhydride is heated on the steam bath overnight. The 
solvent is removed under reduced pressure, the residue dissolved 
In chloroform, washed with water, and the solvent evaporated to 
yield H-acetyl- (10, il-dihydro-5H-dibenzo[a, d] cyclohepten-5-yl)- 
methylamine with m.p. 139°C after crystallization from benzene- 
hexane. 

In the same manner, by using formic anhydride, acetic 

anhydride, propionic, cyclohexylcarboxylic, or benzoic acid 

chloride or anhydride, or by using l-(lO,ll.dihydro-5H-diben 2 o- 

ta,dJcyclohepten-5-yl)ethylamine instead of the above methyl- 

amine, the corresponding N-forqrl, N-acetyl, N-propenoyl, 

8-cyclohexylcarbonyl, and N-benzoyl derivatives of (10,11-dihydro- 

5H-dibenzota,d]cyolohepten-5-yl)methylamine or of l-(lO,ll- 

«^dro-^-dibenzo[a,d]cyclobepten-5-yl)ethylaaine. are respectively 
obtained. 
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(c) N-Farmyl-dO^U-dihydro-SH-dlbenzof a, d}eyelohepten- 
5-yl)methylamine (3.6 g) is refluxed under nitrogen with 30 ml 
of a 1 molar solution of diborane in tetrahydrofuran for 
5 hours. Aqueous hydrochloric acid (20%, 100 ml) is added and 
the tetrahydrofuran is evaporated under reduced pressure. 
Aqueous sodium hydroxide (10%) is added until the solution is 
basic and the mixture is extracted with chloroform. After 
drying the chloroform layer with sodium sulfate evaporation 
of the solvent yields N-methyl.(lO > ll.dihydro.5H-diben2ota,d]. 
cyclohepten-5-yl)methylamine as an oil, characterized by an 
HMR bond at HOHz and by its hydrochloride salt with m.p. 265- 
275*C 

N- Acetyl- (10, tt-dihydro-5H-dibenzo[ a, d] cyclohepten- 
5-yl)methylamine (5 g), lithium aluminum hydride (5 g) and 
tetrahydrofuran (60 ml) are refluxed for 2h hours. Addition of 
water, filtration and evaporation of the solvent gives N-ethyl- 
(lO,n-dihydro-5H.dibenzo[a,d]cyclohepten-5-yl)methylamine, 
identical with the same compound prepared as described in 
Example 7. 

In the same manner, by treating the N-propenoyl, 
N-cyclohexylcarbonyl, or N-benzoyl derivatives of (10,11-dihydro- 
5H-dibenzo[a,dJcyclohepten-5-yl)TOthylamine or of 1- ( 10,11- 
dihydro-SH-dibenzota^dJcyclohepten-J-ylJethylamine with diborane 
or with lithium aluminum hydride, the corresponding N-allyl, 
N-cyclohexylmethyl, and N-benzyl derivatives of (10,11-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)methylamine and of 1.(10,11- 

dihydro-5H-dibenzo(a>d]cyclohepten-5-yl)e*ylamine are respectively 
obtained. 
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( a) 10, H-Dihydro-5H-dibenzo[ a, d) cycloheptene-5-me tbyl- 
amine (10.0 g) is mixed with hOf> aqueous formaldehyde (25.0 ml) 
and IN hydrochloric acid (100 ml) and heated on the steam hath 
for three hours. The mixture is cooled, made: alkaline with 
2K sodium hydroxide and extracted with benzene. Washing, 
drying and evaporation of the benzene phase yields 1,2,3,7,8,12b- 
hoxahydrobenzo[6,7]cyclohepta[l,2,3-d,e]iBoquinoline (i, R = R 1 = 
R 2 r R 5 = H), m.p. 88-90°C. The hydrochloride salt is obtained 
by treatiagfthe above compound in ether solution with hydrogen 
chloride and has a. p. 28o-284°C after crystallization from 
methanol-ether . 

Alternatively, 10, ll-dihydro-5H-dibenzo[ a, d] cyclo- 
heptene-5-fitethylamine hydrochloride (10 .0 g) is dissolved in 
water (1*5 ml) and I*0# aqueous formaldehyde (25.0 ml) is added. 
The mixture is heated on the steam bath for three hours, then 
cooled, made alkaline with 2N solium hydroxide and extracted 
with benzene. Washing, drying and evaporation of the benzene 
phase gives the same compound as above, (I, R : R 1 • R 2 : ^ : h), 

(b) In the same manner, when using aa'trtarting materials 
l-(l0,U-dihydro-5H-dibenzota,d]cyclohepten-5-yl)ethylamine or 
its hydrochloride salt and treating either compound with 40$ 
aqueous formaldehyde as described above, there is obtained 
l-methyl-1,2, 3,7,8, 12b-hexahytocibenzo[ 6,7] cyclohepta[l,2, 3-d,e]- 
iaoqulnoline (I, R s R 1 - # z H, R 5 r CU^J ^3 3000, 
1520 enr* . 

(c) In the same Banner, vhen using ae starting materials 
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(lO,ll-dihydro-5H-lib nzota,d]cyclohepteE-5-yl)r»tnylamine or 
its hydrochloride oalt end treating either compound vith 
acetaldehyde, propionaldehyde, butyraldehyde, ieobutyraldehyde, 
n-pentan-l-al, isppental-l-ol (2-methylbutan-l-al), n-hexan-l-al, 
... isohexan-l-al (lt-methylpentan-1-al) n-heptaa-l-al, n-octan-l-al, 
n-nonaa-l-al, n-undecan-l-al, vinylacetaldebyde, cyclopropyl- 
aldehyde, cyolohexylacetaldehyde, benzaldehyde, or phenylacet- 
aldehyde as described above, there are obtained 3-nethyl-, 
3-etfayl-, 3-propyl-, 3-isopropyl-, 3-n-butyl-, 3-iaobutyl-, 
3-n-anyl-, 3-lsoanyl-, 3-n-hexyl-, 3-n-heptyl-, 3-n-ootyl-, 
3-n*deoyl-, 3-allyl-, 3-cyclopropyl-, 3-cycloheayljaethyl-, 
3-phenyl-, and 3-benzyl-l,2,3,7,8,12b-hexanydrobenzo[6,7]- 
cyelohepta[l,2,3-d,eJisoquinoline, respectively, 
(d) N -ethyl-(lO,ll-dihydro-5H-dibenzoC ai d3cyclohepten- 
5-yl)-methylamine (5.8 g), obtained aa described in Example 7, 
*K* aqueous -formaldehyde (15 ml) and 1 N hydrochloric acid 
(60 mi) are heated together on the steam bath for four hours, 
the mixture cooled, made alkaline with 2 N sodium hydroxide, 
extracted with benzene, and the benzene extracts washed, 
dried, and evaporated to yield 2-ethylrl,2,3,7,8,12b-hexa- 
hydrobenzoC6,7]cycloheptaCl,2,3-d,e]iaoquinoline, m.p. 58.5- 
60°C after crystallization from ethanol. Treatment with 
hydrogen chloride in ether solution yields the hydrochloride 
.."f 1 **. m :P' 238°C, after crystallization from isopropanol. 

Similarly, when starting with N-methyl, N-allyl, 
fl-cyclopentyl, N-cyclohexylmethyl or M-benzyl-(lO,ll-dihydro- 
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5H-dibenaoCa,d]cyclohepten-5-yl)-methylamine and proceeding as 
above there are obtained 2-methyl-l,2,3,7,8,12b-hexahydro[6,7]- 
cyclohepta[l,2,3-d,e]isoquinoline, ra.p. 90-91°C after 
crystallization from hexane, hydrochloride salt with m.p. 
268-272°C prepared as above, and 2-allyl, 2-cyclopentyl , 

2- cyclohexylraethyl, and 2-benzyl-l,2,3,7.8,12b-hexahydro- 
benzoC6,7DcycloheptaCl,2,3-d,e]isoquinoline t respectively. 

In the sane manner, when using as starting material the 
l-|2-,3-,'or ^-methyl, l,*f-dimethyl, 3-t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro, 3-brorao, 2,7-dibroao, 2- or 3-hydroxy, 2- or 

3- methoxy, 2-acetoxy, 3-methylthio , ?-nethylsulfonyl, 3-trifluoro- 
methyl, ^-araino, *»-methylamino, 3-dimethylacdnosulfonyl, 3-bromo- 
7-diraethylatninosulfonyl, 3,7-dinitro or 3,9-dinitro derivatives of 

(lO.ll-dihydro-JH-dibenzoCa.dDcyclohepten-J-yDnethylaaine, of 
its N-methyl or its N-ethyl derivatives, or of l-<10,ll-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-ethylamine, the correspondingly 
substituted 6- or 9, 5- or 10-, k- or 11-, or 12-methyl, 
9,12-dimothyl, 4- or 11-t-butyl, 6- or 9", 5" or 10- or 4- or 
U-chloro, *f- or 11-fluoro, 4- or 11-broso, 4,10- or 5,11- 
dibrono, 5 - or 10-hydroxy or k- or 11-hydroxy, 5 - or lO-methoxy 
or. h- or 11-methoxy, 5- or 10-acetoxy, h- or 11-methylthio, 
*- or 11-methylsulfonyl, h- or 11-trifluoromethyl , 12-amino, " 
12-methylaniino, or 11-dimethylarainosulfonyl, 4-brono-ll-. 
dimetliylaminosulfonyl or ll-broiao-4-dinethylaninosulfonyi, 
4,11-dinitro and 4,9- or 6,^1-dinitro derivatives of 

1.2,3,7,8,12b-hexahydrobenzoC6,73cycloheptaCl J 2 1 3-d,eDisoquin- 
oline and of its 2-methyl, 2-ethyl, or i-raethyl derivatives 
ar resp ctively obtained. 
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( a ) ( 10 , ll-Dihydro-5H-dibenzo [ a , d] cy clohept en-5"y 1 ) -methyl- 

amine (11.15 gm) is dissolved in 60 ml of chlorobenzene and the 
mixture is saturated with anhydrous hydrogen chloride. Phosgene 
is bubbled through the suspension for 15 minutes and then the 
mixture is stirred at room temperature for two hours. The 
chlorobenzene solution is filtered and the solvent is removed 
under reduced pressure. The residual (lO,ll-dihydro-5H- 
dibenzo[a T d]cyclohepten-5-yl)oethylisocyanate (XXIV, R = R 3 * H), 
identical with the compound described in Example 13t is dissolved 
in 25 ml of nitrobenzene and treated with anhydrous aluminum 
chloride (3.2 gm) followed by heating at 60 - 70° for one hour. 
Water is added, the organic phase is diluted with chloroform, 
dried with sodium sulfate and evaporated to dryness under 
reduced pressure. The residue is crystallized from a chloro- 
forra-hexane mixture to yield l^^^^aSb-hexahydrobenzoES,?]- 
cyclohepta[l,2,3-<i 4 e]isoquinolin-3-one (XXV, R = R 1 = R 3 = H), 
m.p. 173-175°C,y^^3 l6 7 2 cm" 1 . 

In the same manner, when using l-(lO,ll-dihydro-5H- 
dibenzoCa t d]cyclohepten-5-yl)-«thylaraineas the starting material 
there is obtained the intermediate l-(lO f ll-dihydro-5H-dibenzo- 
[a,d]cyclohepten-5-yl)ethylisocyanate (XXIV, R = H f R 3 = CH^), 
and 1-methyl-l , 2 , 3,7,8, 12b-hexahydrobenzo[6 ,?] cyclohepto [1,2 1 3-d , e] - 
isoquinolin-3-one (XXV, R = R 1 a H, R 3 = CH_). 
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(b) (l0,ll-Dihydro-5H-dibenz [a,d]cycloh pten-5-yl)-acetic 

acid (l8 # 5 gm) is mixed with 670 gm of polyphosphoric acid and 
heated with stirring on the steam bath for five hours, allowed 
to remain at 22°C for ten hours, and then poured onto cracked 
ice and extracted with benzene. The dark benzene phase is 
washed with dilute aqueous sodium hydroxide, then with water 
to yield an amber oil, Recrystallization from benzene yields 
a-oxo-l^^^lb-tetrahydro-aH-dibenzCcd.hDazulene (XXVI, R = R 3 * 
H), ra # p„ 219-220° t which may be purified by high vacuum 
sublimation. 

Alternatively, (lO > ll-dihydro-5H-dibenzo[a,d]cyclo- 
hopten-5-yl)-acetic acid is dissolved in 100 ml of anhydrous 
hydrogen fluoride. The solution has a blue color and is 
allowed to evaporate to dryness overnight. The residue is 
distributed between chloroform and 10# aqueous sodium hydroxide. 
The red chloroform phase is treated with charcoal (Nuchar) , 
dried with anhydrous sodium sulfate , and evaporuted to yield 
a yellow solid, m.p. 205~215°C, which is triturated with a 
mixture of 100 ml of hot hexane and 10 ml of benzene, cooled, 
and filtered to yield the same compound as above with cup. 217.5- 
219?C. 

In the same manner, when starting with 2-(l0,ll-dihydro- 
5H-dibenzo[a,d]cyclohepten-5-yl)-propionic acid and proceeding as 
above there is obtained l-methyl-2-oxo-l,6 t 7,llb-tetrahydro-2H- 
dibenz[cd,h]azulene (XXVT, RsH, r's CH ) f 
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2-(lO l ll-dihydro-5U-dibenzo[a l d]cyclohepten-5-yl)-propionic 
acid, the correspondingly substituted 6- or 9, 
5r or 10-, h- or 11-, or 12-methyl, 9,12-dimethyl, 

or 11-t-butyl, 6- or 9-, 5- or 10- or k- or 
H-chloro, or 11-fluoro, k- or ll-broao, **,10- or 5,11- 
dibroao, 5- or 10-hydroxy or V- or 11-hydroxy, 5- or 10-methoxy 
©r. or 11-methoxy, 5- or 10-acetoxy, or ll-eiethyithio, 
%- or H-methylsulfonyl, '1- or 11-trifluoronicthyl, 12-amino, 

12~metliylaiaino, h- or 11-dimethylawinosulTonyl, ^-brono-li-. 
dimcthylarainosulfonyl or 11-broao-^-dinethylaminosulfonyl, 
. 4»il-dinitro and f},9- oi\6 t Jl-dinitro derivatives of 
l»2»3>7>8>l2b-hexahydrobenso[^^ 
2~one are obtained. 



/ 
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( c ) 2-Oxo-l , 6 , 7 f llb-t et rahydro-2H-dibenz [ cd , h]asul n 

(^•5 g) is dissolved in molten trichloroacetic acid (**5 g) 
and sodium azide (2.*+ g) is added. The mixture is heated 
on the steam bath for JO minutes and then allowed to remain 
at 22°C for 16 hours. It is then poured into cold water, 
made alkaline with ammonium hydroxide and extracted with 
chloroform. The chloroform phase is dried with anhydrous 
sodium sulfate and evaporated to dryness to yield 1,2,3,7,8,12b- 
hexahydrobenzo[6 , 7] cyclohept a [1 , 2 , 3-d , eDisoquinolin-3-one 
(XXV, R = R 1 =5 s h), identical with the said compound 
obtained as described in Example 18 (a). 

In the same manner, when starting with l-methyl-2-oxo- 
l,6,7tllb-tetrahydro-2H-dibenz[cd^h]azulene and proceeding as 
above, 1-mothyl-l ,2 , 3 t 7 , 8 , 12b-hexahydrobenzo[6 ,7]cyclohepta- 
Cl,2 f 3-d,e]isoquinolin-3-one <XXV t R = R 1 = H, R 3 * CH^) i 6 
obtained, identical with the same compound obtained in 
Cxample 18(a). 

? n the sano manner, when using as starting material the 
l~i2~,3-/or ^-methyl, l,*f-dimothyl, 3-t-butyl, l- f 2-, or 3- 
chloro, 3-fluoro, 3-brono, 2,7»dibromo > 2- or 3-hydroxy, 2- or 
3-raethoxy, 2-acetoxy, 3-methylthio ? ?-methylsulfonyl $ 3-trifluoro 
Methyl, ^ainino, 'i-methylamino, 3-dimetnylaminosulfonyl, 3-brotno- 
7-dimothylaT.iinosulfonyi, 3,7~dinitro or 3»9"dinitro derivatives o 

(XO.ll-dihydro-SH-dibensoCa ,d3cyclohepten-5*-yl)methylanine , of 
l-(lO,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-ethylamlne , of 
(10,U-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-acetic acid, or of 



1000701 



EXAMPLE 19 

(a) l^^^tStl^b-HexahydrobenzoCS^JcycloheptaCl^^-de]- 
isoquinolin-3-one (2.1 g) and lithium aluminum hydride (1.0 g) 
are combined in tetrahydrofuran (*K> ml) and re fluxed for 16 hours. 
The excess lithium aluminum hydride is destroyed by addition of 
water and the organic phase is separated after removal of 
precipitated inorganic salts by filtration. It is dried and 
evaporated to dryness to yield l,2,3,7 t 8 t 12b-hexahydroben2o[6 t 7]- 
cydloheptaLl,2,3-d,e]isoquinoline(I f R = R 1 = R 2 = R 3 = H), 
identical with the same compound obtained as described in 
Example 17(a). 

In the same manner, when starting with l-methyl-l,2,3,7,8,12b 
hexahydrobenzo[6 ,7] cyclohepta [1 , 2 f 3"d , e]isoquinolin-3-one and 
proceeding as above there is obtained l-methyl-l,2,3,7»8,12b- 
hexahydrobenzoC6,73cycloheptaCl,2,3-d,eDisoquinoline. 

(b) l»2,3»7f8,12b-HexahydrobenzoC6,7]cyclohepta[l,2 1 3*d,e]- 

isoquinolin-3-one (25.0 g) is treated with sodium hydride (5.0 g 

of a 5C# suspension in mineral oil) in dimethoxyethanedOO ml) 

at 90° for k hours in an atmosphere of nitrogen. To the red 

suspension of the sodium salt is added ethyl bromide (20 g) and 

the mixture is re fluxed for lh hours. The solvent is evaporated 

and the residue is distributed between water and chloroform. 

The chloroform phase is dried with sodium sulfate and evaporated 

to give 2-ethyl-l,2,3t7t8 f 12b-hexahydrobenzoC6,7Dcyclohepta- 

Cl,2,3-d f eJisoquinolin-3-one 1 y CHC1 3 166O cm" 1 , 

/ max 

In the same manner, when starting with 1-methyl- 
l f 2,3»7i8,12b-hexahydrobenzo[6,7]cyclohepta[l,2,3-d,e]isoquinolin- 
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3-on and proceeding as ab v , there is obtained 1 -methyl -2-ethyl- 
1,2,3,718, 12b-hexahydrobenzo[6 , 7] cyclohepta[ 1 ,2 , 3*rd , e J i6oquinolin- 
3-one. 

Again in the same manner, when using methyl, allyl, cyclo- 
pentyl, cyclohexylmethyl , or benzyl chloride, bromide, or iodide 
instead of ethyl bromide and proceeding as above, the 2-methyl, 
2-allyl, 2-cyclopentyl, 2-cyclohexylmethyl, and 2-benzyl 
derivatives of 1,2 ,3 ,7 ,8 t 12b~hexahydrobenzo[6 f 7] cyclohepta [1 ,2 ,3-d , 
isoquinolin-3"one and of its 1-methyl derivative are respectively 
obtained* 

(c) l,2,3,7,8a2b-HexahydrobenzoC6,7]cyclohepta[l t 2,3-d f e]- 
ieoquinolin-3-one (3.8 gm) is dissolved in a mixture of 30 ml of 
acetic anhydride and 15 ml of pyridine and refluxed for 2 hours. 
The mixture is concentrated under reduced pressure and the 
residue distributed between water and chloroform. The organic 
phase yields a gum which is crystallized from acetone to yield 
2-acetyl-l ,2,3,7,8 ,12b-hexohydrobenzo[6,7]cyclohepta[l ,2 ,3-d ,e> 
isoquinolin-3-one with m.p. 199-200°C. 

In the same manner, by using the 1-methyl derivative of 
the above starting material and proceeding as above, 1-methyl- 
2-acetyl-1^2 f 3»7»8 t 12b-hexahydrobenzo[6,73cyclohepta[l,2,3-d,e3- 
isoquinolin-3-one is obtained. 

In the same manner t but using propenoic, cyclohexyl- 
carboxylic, or benzoic acid anhydride or chloride and proceeding 
as above the corresponding 2-propenoyl, 2-cyclohexylcarboxyl , and 
2-benzoyl derivatives of l,2 f 3»7,8,21b-hexahydrobenzo[6,73cyclo- 
hepta[l,2,3-d,e]isoquinolin-3-one and of its 1-methyl derivative 
are respectively obtained. 
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(d) 2Wtcetyl-l,2 > 3»7»8,12b-hexahydrobenzo[6,73cyclohepta- 
[l,2,3-d»e]isoquinoljn-3~one (2,2 g) and lithium aluminum hydride 
(1.8 g) are combined in tetrahydrofuran (1*0 ml) and refluxed for 
16 hours. The excess lithium aluminum hydride is destroyed by 
addition of water and the organic phase is separated after 
removal of precipitated inorganic salts by filtration*. It is 
dried and evaporated to dryness to yield 2-ethyl-l,2,3,7i8,12b- 
hexahydrobenzo[6,7]cyclohepta[l t 2,3-d,e]isoquinoline, identical 
with the compound obtained as described in Example 17(d). The 
same compound is also obtained when using 2-ethyl-l,2,3,7,8,12b- 
hexahydr obenzo[6 , ?1 cyclohept a [1 , 2 , 3"d , e] isoquinolin-3-one as 
starting material and proceeding as above. 

In the same manner, when using as starting materials the 

2- methyl, 2-allyl or 2-propenoyl, 2-cyclopentyl ♦ 2-cyclohexyl- 
methyl or 2-cyclohexylcarbonyl, 2-benzyl or 2-bensoyl derivatives 

of 1 ,2 , 3 1 7 »8 > 12b-hexahydrobenzo[6 , 7l cy clohop ta [1,2, 3-d , e] isoquinolin- 

3- pne or of its.l-methyl derivative, there are obtained 2-raethyl-, 
2-allyl-, 2-cyclopentyl-, 2-cyclohexylmethyl, and 2-benzyl- 
l|2 t 3*7»8 f 21b-hexahydrobenzoC6 l 7]cyclohepta[l,2,3-d,e]ieoquinoline 
and their 1-raethyl derivatives, respectively. 

Also in the same manner, when using as starting materials 
the 6- or 9. 5- or 10-, 4- or 11-, or 12-methyl, 9,12-dimethyl, ^ 

or 11-t-butyl, 6- or 9-1 5* or 10- or or 11-chloro, 4- or 
U-fluoro, 4- or 11-bromo, 4,10- or 5»ll-dibromo, 5- or 10-hydroxy 
or h- or U-hydroxy, 5- or iOrmethoxy. or 4- or 11-raethoxy, 5- or 

10- acetoxy, 4- or U-methylthio, 4- or il-methyleulfonyl, 4- or 

11- trifluoromethyl, 12-amino, 12-methylamino, 4- or 11-dimethyl- 
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arninosulf onyl , ^-bromo-ll-dimethylarainosulfonyl or 11-bromo-**- 
dimethylaminoeulfonyl, ^ f 11-dinitro and ^,9- or 6,11-dinitr 
derivatives of the 2-methyl-, 2-ethyl or 2-acetyl-, 2-allyl- or 
2-propenoyl- t 2-cyclopentyl- , 2-cyclohexylmethyl- or 2-cyclohexyl- 
carboxyl-, 2-benzyl- or 2-benzoyl-l,2 f 3i7,8,12b-hexahydrobenzo[6,73- 
cyclohepta[l t 2,3-d f eDisoquinolin-3-ones listed above, the 
correspondingly substituted 2-methyl- t 2-ethyl-, 2-allyl- f 2-cyclo- 
pentyl; 2-cyclohexylmethyl- 1 and 2-benzyl-l,2 f 3f7,8,12b-hexahydro- 
benzo[6,7]cycloheptaCl,2,3-d t e]isoquinolines are respectively 
obtained* 



- 153 - 



AHP-53^8 



10007011 



EXAMPLE 20 



(a) 



10 , ll-Dihydro-5H-dibenzo[a , d] cy clohept n-5-yl-raethyl- 



amine (**5 g) is dissolved in ethyl formate (150 ml,) and allowed 
to stand at room temperature for 12 hours. The excess ethyl 
formate is removed by distillation under reduced pressure, the 
residue is dissolved in benzene and washed with 2N hydrochloric 
acid* The organic phase is dried with sodium carbonate, 
evaporated and the residue crystallized from an ethanol-ether 
mixture to yield N-formyl-(lO,ll-dihydro-5H-dibenzo[a,dJcyclo- 
hepten-5-yl>-raethylamine (XXVII, R = R 1 = R 3 = H, Y = CHO), 



(5.08 ml) is heated at 50 - 60° for 2 hours. The mixture is 
cooled to 27° andl-(lO,ll-dihydro-5H-dibenzoCa f d3cyclohepten- 
5~yl)*— ethylamine (5.6 gra) is added with vigorous stirring 
over 15 minutes. The mixture is stirred overnight at room 
temperature and then poured onto cracked ice. The resulting 
while precipitate is dissolved in chloroform and washed with 
dilute sodium bicarbonate solution, then with water. Drying 
with anhydrous sodium sulfate and evaporation of the solvent 
yields a solid residue which on crystallization from an 
ethanol-ether mixture yields N-formyl-l-(lO l ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-ethylaraine. 

(c) N-ethyl-(10,ll-dihydro-5H-dibenzo[a,d]cyclohepten- 
5-yl)-methylamine, obtained as described in Example 7 (7.0 g) 
is treated with formic acetic anhydrido (prepared from acetic 
anhydride (12.8 ml) and 15.9 ml formic acid) at 22°C for 16 hours. 




1670 cm 



-1 



(b) 



A mixture of formic acid (2.15 ml) and acetic anhydride 
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The reaction mixture is pour*»d into ice-water and extracted with 

chloroform. The chloroform phase is washed with sodium 

bicarbonate soluti n, dried with a dium sulfate and vaporated 

und r reduced pressure to yield N-formyl Nrethyl-(lO f ll-dihydr - 

5H-dibenzoCa,d]cyclohepten-5-yl)-methylamine, J CHCl 3 1650 cm" 1 . 

' max 

(d) Formic anhydride is prepared by heating at 50-60° for 
two Jiours 2.2 ml of formic acid and 5 ml of acetic anhydride. 
This mixture is added to *f.5 g of 3-chloro- (10,11 -dihydro-5H- 
dibenzo[a,d3cyclohepten-5-yl)-methylamine, prepared as described 
in Example 1**, keeping the temperature below 30°. The reaction 
mixture is left at room temperature overnight, poured on water, 
extracted with ethyl acetate and washed with 1GE& sodium 
bicarbonate solution. After removal of the solvent the residual 
oil is crystallized from ether or cyclohexane/benzene , to yield 
N-formyl- ( 3-chloro-10 , ll-dihydro-5H-dibenzo[ a f d] cyclohepten- 
5-yl)-methylandne, m.p. 135-139°C. 

In the same manner, as described above under (a), (b), 
(c) or (d), but using chloral or formic acid instead of ethyl 
chloroformate or formic-acetic anhydride, the above compounds 
are also obtained. 

(e) In the same manner as described above under (a), (b), 
(c) or (d), but using as starting material the N-methyl, N-ethyl, 
N-allyl, N-cyclopentyl, N-cyclohexylmethyl or N -benzyl derivatives 
of (lO t ll-dihydro-5H-dibenzoCa t d]cyclohepten-5-yl)-^aethylamine 

or of l-dO^l-dihydro-SH-dibenzoCa^Jcyclohepten-^-yl)^^!- - 
amine, there are obtained the N-fomyl-N-methyl, N-formyl- 
N-ethyl (see under (c), N-forrayl-N-allyl, N-formyl-N-cyclopentyl, 
N-formyl-N-cyclohexylbutyl f and N-formyl-N-benzyl derivatives 
of (lO,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-methylamine 
and of l-(lO t U-dihydro-5H-dibenzo[a f d]cyclohepten-5-yl)-ethyl- 
amine, respectively. 
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(f ) Alternatively, (l0,ll-dihydro-5H-dibenzoCa ,dJcyclohepten- 

5-yl)methylis cyanate (2.2 g), btain d as described in Examples 13(a) 
or 18(a) i is dissolved in toluene (25 ml) and cool d to -20°C. Formic 
acid (l ml, 88?©) is added dropwise with stirring, the mixture is 
allowed to come to room temperature, formic acid (l ml, 88#) is added 
and the mixture is heated to 35-40 o C for 15 minutes. Evaporation 
under reduced pressure to about 10 ml, washing with water, evaporation 
to dryness, and crystallization from benzene-hexane yields H-formyl- 
(lO,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)-methylamine, identical 
with the same compound obtained as described in Example 20(a). In the 
same manner-, when starting with l-(lO,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)ethylieocyanate there is obtained N-formyl-l-(lO,ll-dihydr< 
5H-dibenzoCa,dDcyclohepten^5-yl)-ethylamine, identical with the same 
compound obtained as described in Example 20(b). 

In the same manner, when using as starting material the 
l-|2- t 3- f or ^-methyl, l,Jf-dimethyl, 3~t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro f 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio t 3-nethylsulfonyl, 3-trifluoro- 
methyl, '♦-amino, ^-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-dimethylawinosulfonyl, 3,7-dinitro or 3,9"dinitro derivatives of 
lO^l-dihydro-SH-dibenzoCa^dlcyclohepten-S-yD-methylamine, or 
l-( 10, ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl) -methylamine , or 
their N-methyl, N-ethyl, N-allyl, N-cyclopentyl, N-cyclohexylnethyl, 
or N-benzyl derivatives, the correspondingly substituted 2-, ^3-, 
or '♦-methyl, 1 ^-dimethyl, 3-t-butyl, l-,2-, or 3"Chloro(see under 
(d), 3-fluoro f 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, 3-raethylsulfonyl, 3-trifluoro- 
methyl, *f-araino, 4-methylamino, 3-diraethylaminosulfonyl, 3-bromo- 
7-dimethylamihosulfonyl, 3,7-dinitr r 3,9-dinitro derivativ s of 
the N-formyl d rivatives of the above compounds are respectiv ly 
. btained. 
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EXAMPLE 21 

A mixture of (l0,ll-dihydro-5H-dibenzo[a,d]cyclo- 
hepten-5-yl)-raethylamine (48 g) in 250 ml of pyridine and 
30 ml of acetyl chloride- is heated on the steam bath 
overnight. The solvent is removed under reduced pressure, 
the residue dissolved in chloroform, washed with water, the 
solvent evaporated, and the residue crystallized from benzene- 
hexane, to yield N-acetyl-(10,ll-dihydro-5H-dibenzo[a,d> 
cyclohepten-5-yl)-methylawine with m.p. 139°C. 

In the same manner, by using l-(lO,ll-dihydro-5H- 
dibenzo[a,d]cyclohepten-5-yl)-ethylamine as the starting 
material, there is obtained N-acetyl-l-(lO,ll-dihydro-5H- 
dibenzoCa ,d]cyclohepten-5-yl)-ethylamine. 

In the same manner, when starting with (10,11-dihydro- 
5H-dibenzo [ a , d] cy clohept en-5-yl ) -methy lamine , 1- ( 10 , 11-dihy dr o- 
5H-dibenzo[a,d]cyclohepten-5-yl)-ethylamine, or their N-methyl, 
N-ethyl, N-allyl, N-cyclopentyl, N-cyclohexylmethyl, 
or N-benzyl derivatives and reacting with acetic 

acid, propionic acid, butyric acid, isobutyric acid, pentanoic acid, 
isopentanoic acid, hexanoic acid, isohexanoic acid, heptanoic acid, 
©ctanoic acid, nonanoic acid?, undecanoic acid, propenoic acid, 

methoxyacetic acid, cyclopropylcarboxylic acid, cyclohexylacetic 
acid, benzoic acid, or phenylacetic acid chloride or anhydride*, 
there are respectively obtained the N-acetyl, N-propionyl, N-butanoyl, 
U-isobutanoyl f N-pentanoyl, N-isopentanoyl, N-hexanoyl, N-isohexanoyl , 
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N-heptanoyl, N-octanoyl, N-nonanoyl, N-undecanoyl , N-propenoyl, 
N-methoxyacetyl, N-cyclopropylcarbonyl, N-cyclohexylacetyl , N-benzoyl, 
and N-phenylacetyl derivatives of (lO,ll-dihydro-5H-dibenzo[a,d> 
cyclohepten-5-yl)-methylamine t (XXVIIb f R = R 1 = R 3 = H, Y = acyl 
aa listed obove^L-dO^l-dihydro-^I-dibenzoCa^Jcyclohepten-S-yl)- 
ethylamine (XXVII b, R = R 1 = H, R 3 = CH^, Y = acyl as listed above) 
and the N-methyl, N-ethyl, N-allyl, N-cyclopentyl, N-cyclohexylmethyl , 
and N-benzyl derivatives of the compounds listed above, 

In the same manner, when using as starting material the 
1-,2-,3-t or *f-methyl, 1, ^-dimethyl, 3-t-butyl, 1-, 2- t or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibrorno, 2- or 3-hydroxy, 2- or 
3-methoxy, 2-acetoxy, 3-methylthio, 3~nethylsulfonyl, 3-trifluoro- 
methyl, ^-amino, 4-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-dimethylaninosulfonyl, 3»7"dinitro or 3t9"dinitro derivatives of 
(lO^ll-dihydro-SII-dibenzoCa^dJcyclohepten-S-yD-methylamine, 
l-( 10 , ll-dihydro-5H-dib enzo[a , d] cyclohept en-5-yl ) -ethylainine , or of 
their N-rhethyl f N-ethyl, N-allyl, N-cyclopcntyl , N-cyclohexylmethyl, 
or N-benzyl derivatives, the correspondingly substituted l-,2-,3-, or 
*f-raethyl, 1,V -dimethyl, 3-t-butyl, l-,2-, or 3-chloro, 3-fluoro, 
3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 3-methoxy, 2-acetoxy, 
3-methylthio, 3-methylsulfonyl, 3-trifluorornethyl, *f-araino, 
^-methylaraino, 3-climethylaminosulfonyl, 3-bromo-7~dinethyl- 
aminosulfonyl, 3»7-dinitro or 3,9-dinitro derivatives of 
the N-acetyl, N-propionyl t . N-butanoyl, 
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N-is butanoyl,N-pentanoyl, N-isopentanoyl, N-hexanoyl t N-isohexanoyl , 
N-heptanoyl, N-octanoyl, N-nonanoyl, N-undecanoyl, N-propenoyl, 
N-methoxyacetyl, N-cyclopropylcarbonyl, N-cyclohexylacetyl, N-benzoyl f 
and N-phenylacetyl derivatives of ( 10,11 -dihydro-5II-dibenzo[a,d]- 
cyclohepten-5"yl ) -methylamine i of 1- ( 10 , ll-dihydro-5H-dibenzo[a , d]- 
cyclohepten-5~yl)"ethylamine and of their N-methyl, N-ethyl, N-allyl, 
N-cyclopentyl, N-cyclohexylmethyl, and H-benzyl derivatives are 
respectively obtained. 
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EXAMPLE 22 

( a ) To ( 10, ll-dihydro-5H-dibenzo[a ( d] cy clohept en-5-yl ) -methyl - 

amine (6.7 g) dissolved in 80 ml of ethylene dichloride is added 
33 ml of IK aqueous sodium hydroxide. The mixture is cooled to 
0°C and ethyl chloroformate (3.58 gm) dissolved in kO ml of 
ethylene dichloride is added over 15 minutes. The reaction 
mixture is kept at 0°C for 15 minutes, then at 22°C for 
90 minutes. The organic phase is washed successively with 
water, 2N hydrochloric acid, water, % aqueous sodium bicarbonate 
10 and saturated aqueous sodium chloride, dried with sodium carbonate 

and evaporated to yield N-carbethoxy-daill-dihydrorrJH-dibenzoCa^]- 
.#cioh§pten-5-yl)-methylaraine (XXVII c, R = Ji 1 = R 3 a H, Y = C00C H ) 
as a solid/ max 3 1715 cm" f m.p. 77-79° when crystallized from 
an ethyl acetate-hexane mixture. 

In the same manner, when starting with l-(lO,ll-dihydro- 
5H-dibenzo[a,d3cyclohepten-5-yl)-ethylamine and proceeding as above, 
there is obtained N-carbethoxy-l-(l0,ll-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-yl)-ethylamine. Also in the same manner, when 
starting with the N-methyl, N-ethyl, Il-allyl, N-cyclopentyl, 
20 N-cyclohexylmethyl, or N-benzyl derivatives of the above starting 

materials, the N-carbethoxy derivatives thereof are obtained 
respectively. 

(b> N-Carbethoxy 10,ll-dihydro-5H-dibenzo[a,dDcyclohepten- ' 
5-yl)-methylaraine (l.o g) is dissolved in 20 g polyphosphoric 
acid and heated at 120-150°C for 2 hours. The reaction mixture 
is distributed between water and chloroform. The organic phase 
is washed with dilute aqueous sodium hydroxide and with water. 
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Drying and evaporation yields a residue which on crystallization 
from a chloroform-hexane mixture yields l,2,3,7,8,iab-hexahydro- 
benzo[6,73cyclohepta[l,2 l 3-d,e]i8oquinolin-3-one with ra.p. 
173-175°C t 1672 cm" 1 , identical with the compound 

of formula XXV (r = r 1 a r3 = H) obtained as described in 
Example 18(a) and (c). 

( c ) N-Carbethoxy 10 , ll-dihydro-5H-dibenzo[a ,d]cyclohepten- 

5-yl methylamine (l.O g) is dissolved in xylene (25 ml) contain- 
ing phosphorus pentoxide (5.0 g) and phosphorus oxychloride 
(10.0 g). The mixture is refluxed for 3 hours, benzene is 
added and the mixture is washed with % aqueous sodium hydroxide 
and with water. The organic phase is dried and evaporated to 
yield 1,2,3,7,8, 12b-hexahydr obenzo[6 , 73 cy clohept a [1 , 2 , 3-d , e] - 
isoquinolin-3-one as a crystalline solid from a chloroforra- 
hexane mixture, having identical properties to samples prepared 
aocording to part (b) above. 

In the same manner, when using as starting material the 
l-«2-i3V©r ^-methyl, 1 ^-dimethyl, 3-t-butyl, 1~, 2- t or 3- 
chloro, 3-fluoro, 3-bromo t 2,7-dibromo, 2- or 3"hydroxy, 2- or ' 
3-methoxy, 2-acetoxy, 3-methylthio , 3-nethylsulfonyl, 3-trifluoro- 
methyl, ^-amino, 4-methylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-dimethylaminosulfonyl, 3,7-dinitro or 3i9-dinitro derivatives of 
(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-methylamine of 
l-(lO t U-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-ethylamine or of 
their N-raethyl, K -ethyl, N-allyl, N-cyclopentyl , N-cyclohexylmethyl 
or N-benzyl derivatives, reacting any of the above compounds with 
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ethyl chloroformate to obtain the corresponding N-carbethoxy 
derivatives, respectively, and treating said last-named compounds 
with polyphosphoric acid or with phosphorus pent oxide and phosphorus 
oxyctrloride as above, there are obtained the- correspondingly 
substituted 6- or 9» 5" or 10-, or 11-, or 12-methyl, 
9>12-dirnethyl, A- or 11-t-butyl, 6- or' 9-| 5~ or 10- or *v- or 

11- chloro, k- or 11-fluoro, k- or ll-brorao, ^,10- or 5|11- 

dibrono, 5" or 10-hydroxy or or 11-hydroxy, 5~ or 10-methoxy 

or 4- or 11-methoxy, 5- or 10-acetoxy, h- or 11-tncthylthio, 
k- or 11-methylsulfonyl, h- or 11-trifluoromethyl, 12-amino, 

12- methylamino, h- or ll-dimethyloninosulfonyl t *f-brono-ll-. 
dimethylaminosulf onyl or ll-brorjo-^dinethylaninosulf onyl , 
4,11-dinitro and *»»9— or .6,;Ll-dinitro derivatives of 
l $ 2 t 3,7,8 1 12b-hexahydrobenzo[6,7DcyclohGptaCl l 2,3"d l e]isoquin- 
olin-3-ones (XXV) and their 2-methyl f 2-ethyl, 2-allyl, 
2-cyclopentyl, 2-cyclohexylmethyl, and 2-benzyl derivatives, 
respectively. 

The conversion of the above derivatives of 1,2,3,7,8,12b- 
hexahydrobenzoCS^DcycloheptaCl^^-d.eJisoquinolin-S-one to the 
corresponding derivatives of l,2,3,7,8l2b-hexahydroberizo[6,7]- 
cycloheptaClt2,3-d t e]isoquinoline is described in Example 19 (a) 
and (d). 
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( a ) N-Jbrmyl-( 10 t ll-dihydro-5H-dibenzo[a , d] cyclohept en-5-yl ) - 
methylamine obtained as described in Example 20 (a) (1.26 g), is 
added to polyphosphoric acid (15 g) at 110°C. The temperature 

of the mixture is raised to 150 - 5°C and kept there for one 
hour. The mixture is poured onto crushed ice and the resultant 
precipitate is dissolved in chloroform. Drying with anhydrous 
sodium sulfate and removal of the solvent under reduced pressure 
yields a residue which, on crystallization from benzene, yields 
l^iS^^b-tetrahydrobenzoCe^DcycloheptaCl^O-ciiejisoquinoline 

(XXVIII, R = R 2 = R 3 = H), m.p. 109-110° ,y GHC1 3 16^0 Co ~\ 

/ max 

EtOH 

max 2 ^* C 10200 • treatment with ethereal hydrogen chloride 
yields the hydrochloride salt, m.p. 205-207°C after crystalliza- 
tion from methanol-ether. 

(b) A mixture of 1 g of N-formyl-(3-chloro-10 l ll-dihydro- 
5H-dibenzoCa,d]cyclohepton-5-yl)-methylaoine obtained as 
described in Example 20 (d) and 15 g of polyphosphoric acid is 
heated to 150°C, left at this temperature for one hour, poured 
onto ice f made basic with potassium hydroxide and extracted 
with ethyl acetate to give an oil which is crystallized from 
benzene to yield ll-chloro-l t 7,8,12b-tetrahydrobenzoC6,7]- 
cyclohept-[l,2,3-d,e3isoquinoline (XXVIII, R * 11-C1, 

R 2 = R 3 = H) m.p. 150-15^ °C. The hydrochloride salt is prepared " 
with ethereal hydrogen chloride and has m.p. 210-215°C. 
* c) . . A mixture of „f^3 g of W-acetyl^ipai-d^hydro-^H-dibenzp- 
Ca,d] cyclohept en-5-yl) -methylamine, obtained as described in 
Example 21, and 150 g of "polyphosphoric acid is heated to 150°C 
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for tw hours, poured on iced 8 dium hydroxide solution (ca. 20#), 
and extracted with ethyl acetate, V/ashing with water, drying 
with anhydrous sodium sulfate, and evaporation of the solvent 
yields 1,7,8, 12b-t et rahydrobenzo [6 , 7] cy clohept a C 1 »2 , 3"d , e] - 
isoquinoline (XXVIII, R = R 3 = H, R 2 = CH ), m . p . 132°C after 
crystallization from benzene-hexane* 

In the same manner, by using as starting material the 
N-forrayl or W-acetyl derivatives of l-(10,ll-dihydro-5H-dibenzo- 
[a,d]cyclohepten-5~yl)*ethylanine, and proceeding as above, there 
are obtained 1-methyl and 1,3-dimethyl -1,7,8, 12b-tetrahydrobenzo- 
C6t73cycloheptaCl,2,3-d,e]isoquinoline, respectively, 
(d) Again in the same manner, when starting with N-propionyl-, 

Hrbutanoyl-, N-isobutanoyl-, H-pentanoyl-, N-isopentanoyl-, 

N-hexanoyl-, N-isohexanoyl- , N-hcptanoyl-, N-octanoyl- 3 M-nonanoyl-, 
N-undecanbyl-, N-propenoyl-, W-mcthoxyacctyl-, N-cyclopropylcnrbonyl 
N-cyclohexylacetyl-, N-bcnzoyl-, or N-phcnylacctyl-(lO,ll-dihydro- 
5H-dibenzo[a ^Dcyclohepten-J-yl)-^^^^, or -l-(lO,ll-dihydro- 
jar-dibenzoCn^Dcycloheptcn-J-yl)^^^!?^ and treating any of 
said compounds vith'polyphosphoric acid, there are obtained, 
respectively, the Schiff bases of formula XXVIII l t 7 $ 8,12b-tetra- 
hydrobenzoC6 t 7]cycloheptaCl t 2,3-d,o]isoquinoline (XXVIII, R « R 2 = 
V « B) f l-mothyl-l^S^b-t^ 

isoquinoline (XXVIII, R s R 2 s ,,. £ „ ci^) and their "respective 
3-ethyl, 3-propyl, 3-isopropyl, 3-butyl, 3"isobutyl, 
•3-anyl, 3"isoanyl, 3-hexyl, 3-heptyl, 3-octyl, 3-decyl, 3~nllyl t 

3-methoxymethyl, 3-cyclopropyl , 3-cyclohexylmethyl , 3-phenyl, and 
3-benssyl derivatives,; 
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In th sam manner, wh n using as starting mat rial the 

I- t2~ t 3-, or ^-methyl, l,<f-dimethyl, 3-t-butyl, l- t 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibrorao, 2- or 3-hydroxy, 2- or 

3- methoxy, 2-acetoxy, 3-methylthio, 3-nethylsulf onyl , 3-trifluoro- 
methyl, *f-amino, 4-methylaraino, 3-dimethylaminoeulfonyl, 3-bromo- 
7-dimethylarninosulfonyl, 3.7-dinitro or 3,9-dinitro derivatives of 
N-formyl-, N-acetyl-, N-propionyl-, 

N-butanoyl-, N-isobutanoyl-, N-pentanoyl-, N-isopentanoyl-, 
N-hexanoyl- f N-isohexanoyl- $ M-heptanoyl-, N-octanoyl-, N-nonanoyl-, 
N-undecanoyl-, N-propenoyl-, N-methoxyacetyl-, N-cyclopropylcarbonyl- 
K-cyclohexylacetyl-, N-benzoyl-, or N-phcnylacetyl-(lO,ll-dihydro- 
5H-dibenzo[a ,d]cyclohepton-5-yl)-methylamine , or -l-(lO,ll-dihydro- 
5IT-dibenzoCa,d3cyclohepten-5-yl)-ethylaminc and treating any of 
said compounds with polyphosphoric acid, there are obtained, 
respectively, the 6- or 9, 5~ or 10-, or 11-, or 12-methyl, 
9,12-dimethyl, or 11-t-butyl, 6- or 9", 5~ or 10- or h- or 

II- chloro, 'j- or 11-fluoro, 4- or 11-brosio, *>,10- or 5,11- 
dibrosio,. y or 10-hydroxy or h- or 11-hydroxy, 5- or 10-methoxy 
or. k- or 11-methoxy, 5- or 10-acetoxy, h- or 1 11-tncthyithio, 

4- or 11-itiathylsulfonyl, h- or 11-trif luoror.icthyl , 12-araino, 
12-methylnraino, h- or ll-dimethylarninosulf onyl , 4-brono-ll- 
dimetliylarainosulfonyl or ll-broao-^-diraethylaniuosulfonyl, 
4,11-ainitro and '»,9- or 6,11-dinitro derivatives of 



3-methyl, 3-ethyl, 3-propyl, 3-isopropyl, j-butyl, 3-isobutyl, 
3-anyl, 3-isoanyl, 3-hexyl, 3-heptyl, 3-octyl, 3-decyl, 3-allyl, 
3-m thoxymethyl, 3-cyclopropyl, 3-cyclohexylmethyl, 3-phenyl, and 




•-tetrahydrobenzoCe^lcycloheptaCl.S^-d.eDieoquinolinc, 
respective 1-nethyl derivatives, and of their respective 



3-benzyl derivatives. 
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EXAMPLE 2*f 

(a) l,7,8,12b-T trahydrobenz [6,7]cycloheptaEl f 2,3-df ]- 
isoquinoline (2.0 g) obtained as described in Example 23 (a) is 
dissolved in ethanol (25 ml) and sodium borohydride (1.0 g) is 
added. The mixture is refluxed for four hours, then evaporated 
to dryness. The residue is distributed between water and 
chloroform. Drying and evaporating the chloroform phase 
yields l,2 1 3»7»8 1 12b-hexahydrobenzo[6,7]cycloheptaCl,2,3-d,e]- 
isoquinoline (I, R = R 1 = R 2 = R 3 * H) , oup. 88-90°C. The 
hydrochloride salt is prepared from the above base with 
hydrogen chloride in ether solution. It is crystallized from 

a raethanol-ether mixture and has m.p. 280-28 2 *°C. Both the 
above compound and its hydrochloride salt are identical with 
the same compound prepared as described in Example 17(a). 

(b) 1,7,8, 12b-Tetrahydrobenzo[6 , 73cyclohepta[l ,2 , 3"d , e] - 
isoquinoline (l.O g) is dissolved in tetrahydrofuran (30 ml) 
containing lithium aluminum hydride (l.O g). The mixture is 
refluxed for 6 hours, water is added, the organic phase is 
separated, dried and evaporated, to yield the product, 
identical in all respects with the compound identified above. 

( c ) 1 , 7 1 8 , 12b-Tet rahydrobenzo[6 , 71 cyclohepta [ 1 , 2 , 3-d , e] - 
isoquinoline (1.95 g) is dissolved in a mixture of 2N hydro- 
chloric acid C&2.4 ml) and glacial acetic acid (200 ml). 
Platinum oxide catalyst (l.O g) is added and the mixture is 
hydrogenated at room temperature at 50 p.e.i. The theoretical 
amount of hydrogen is consumed in three minutes. The catalyst 
and solvents are removed and the resulting residue is distributed 
between chloroform and aqueous sodium hydroxide solution. 
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Washing, drying and evaporating th chloroform phas gives tho 
pr duct, id ntical in all respects with the compound identified 
abov . 

<d) A mixture of l,7,8,12b-tetrah y droben Z o[6,7]cyclohepta- 

Cl,2,3-d,e3isoquinoline (6.0 g), Raney nickel (25 g),and anhydrous 
ethanol (100 ml) is refluxed with stirring for 3 hours, filtered, 
and the filtrate evaporated to dryness under reduced pressure to 
yield 2-ethyl-l,2,3,7,8,12b-hexahydrobenzoC6,73cycloheptaCl t 2,3-d,e3- 
isoquinoline, from which the hydrochloride salt is prepared by treat- 
ment with hydrogen chloride in toluene solution. Both compounds are 
identical with the same compounds obtained as described in Example 17 ( 
(e> In the same manner, when using as starting materials 

any of the substituted l,7,8,12b-tetrahydrobenzoC6,73cyclohepta- 
[l,2,3-d,eJisoquinolines obtained as described in Example 23(d) 
and proceeding as above, there are obtained the correspondingly 
substituted 6- or 9, 5" or 10-, 4- or 11-, or 12-methyl, 
9,12-dimethyl, 4- or U-t-butyl. 6- or 9-, 5- er 10 - or 4- or • 
H-chloro, 4- or U-fluoro, 4- or 11-broao, 4,10- or 5,11- 
dibromo, 5 - or 10-hydroxy or 4- or U-hydroxy, 5- or 10-nethoxy 
or. *»- or 11-methoxy, 5- or 10-acetoxy, 4- or 1 11-mothylthio, 
h~ or 11-methylsulfonyl, 4- or 11-trifluoromcthyl, 12-amino, 
12-methylnmino, 4- 6r 11-dimethylaminosulfonyl, 4-brono-ll-. 
dimetliylarainosulfonyl or U-bromo-4-dinethylaminosuifo'nyi, 
4,11-dinitro and 4,9" or . 6 ^l-dinitro awivatives of; 

l|2i3,7,8,12b-hexahydrobens i oC6,7JcycloheptaCl,2,3-d,e3is.oauin- 
.Qline, or their respective 1-methyl derivatives, and of their - 
respective 3-methyl, 3 -ethyl, 3-propyl, 3-isopropyl, 3-butyl, 
3-isobutyl, 3-anyl, 3~isoanyl, 3-hexyl, 3-heptyl, 3-octyl, 
3-decyl, 3-allyl, 3-methoxymethyl, 3-cyclopropyl , 3-cyclohexyl- 
methyl, 3-phenyl, and 3-benzyl derivatives. 



167 - 



EXAMPLE 23 

(a) I,2,3i7,8,12b-H xahydrob nzo[6,7]cyclohepta[l,2,3-d, ]- 

isoquinpline (1.17 gm, 0.005 moles), obtained as described in 

Examples 17(a) or 2Ma), is dissolved in 30 ml of methanol, 

cooled to 0° and treated dropwise with 7.53 ml of **.95# sodium 

hypochlorite (O.665 M, 0.005 moles) resulting in an exothermic 

reaction and the formation of a precipitate. The mixture is 

stirred one hour at room temperature, then treated dropwise 

with 37.5 ml of 2N sodium hydroxide (0.075 moles) and refluxed 

for *t5 minutes. After stirring at room temperature overnight, 

the methanol is evaporated and the residue distributed between 

chloroform and water. The chloroform phase is dried with 

anhydrous sodium sulfate and evaporated to yield a yellow oil, 

which is dissolved in ether and treated with powdered carbon 

dioxide. The clear solution is evaporated to give a solid. 

Crystallization from acetonitrile yields l,7,8,12b-tetra- 

hydr obenzo [6 ,7] cy clohepta [1 f 2 , 3-d , e] isoquinoline ( XVIII f 
2 3 

R « R a R a H) identical with the same compound obtained as 
described in Example 23(a). 

(b) In the same manner, by using as starting material any 

of the derivatives of l,2,3,7,8a2b-hexahydrobenzo[6,7:icyclo- 
heptaCl,2 f 3-d f e]i6oquinoline obtained as described in Examples 17 
and 2k and proceeding as above, there are obtained the correspond- 
ing derivatives of l,7,8,12b-tetrahydrobenzo[6,7]cyclohepta- 
Xl»2,3-d,e]isoquinoline described in Example 23. 
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EXAMPLE 26 



(a) One equivalent f l,7,8,12b-t trahydrob nzo[6,7]- 

cycloheptaCl,2,3-d |e ]isoquinoline t obtained as described in 
Example 23<a), is dissolved in 25 parts w/v of tetrahydrofuran, 
1.5 equivalents of n-butyl magnesium bromide or n-butyllithium 
are added and the mixture is refluxed for. 8 hours. Cooling, 
addition of 20# aqueous ammonium chloride solution, extraction 
with ether, washing, drying, and evaporating the solvent yields 

3-butyl-l,2 t 3,7,8,12b-hexahydroben2o[6,7]cyclohepta[l,2,3-d,e]- 
isoquinoline characterized by AMR (CDCLj) 0.95 S (terminal 
CH 3 >, 1.87 S (NH), if.iH) S (n at position 12b). The hydrochloride 
salt is prepared with ethereal hydrogen chloride and has m.p. 
250°C. 

(b) In the same manner, by using methyl, ethyl, propyl, 

isopropyl, isobutyl, anyl, isosnyl, n-hexyl, n-heptyl, n-octyl, 
n~nonyl, n-decyl, allyl, raethoxymethyl, cyclopropyl, cyclohexyl- 
methyl, phenyl, or benzyl Grignard reagents, lithium, or 
cadmium derivatives, and reacting them as described above with 

l,7 l 8,12b-tetrahydrobenzoC6,7]cyclohepta[l,2,3-d,e]i a oquinoline 
or with any of its derivatives described in Example 23 d, the 
correspondingly substituted derivatives of l,2,3,7,8,12b-hexa- 

hydrobenzo[6,7]cyclohepta[l,2,3-d,e]isoquinoline described in 
Example 17 are obtained. 
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EXAMPLE 27 

(a) N-Ethyl-N-formyl-(lO,ll-dihydro-5H-dibenao[a f d]- 

cyclohepten-5-yl)-methylaraine (10. 0 g) is dissolved in toluene 

(100 ml) and phosphorus oxy chloride (25 ml) is added. The 

mixture is re fluxed for 16 hours, cooled, and diluted with 

600 nil of hexone. The precipitated material 

is filtered off, washed with ether and dried, to yield 

2-ethyl-l ,7,8, 12b-t etrahydrobenzo[6 , 71 cyclohepta[l ,2 , 3-d , eD - 

isoquinolinium phosphate (XXIX, R = R 2 s R 5 = H, R 1 = 

Z" = 1/2 HPO^"") X f a f 292 rmx, c 13,200. 

(b) In the same manner, when starting with the N-raethyl, 

N-ethyl, N-allyl, N-cyclopentyl, N-cyclohexylmethyl, or 

N-benzyl derivatives of N-formyl-, N-acetyl-, N-propionyl- , 

N-butanoyl- t N-isobutanoyl-, N-pentanoyl- , N-isopentanoyl-, 

N-hexanoyl-, N-isohexanoyl-, N-heptanoyl-, N-octanoyl-, 

N-nonanoyl-, N-undecanoyl-, N-propenoyl-, N-methoxyacetyl-, 

N-cyclopropylcarbonyl- , N-cyclohexylacetyl-, N-benzoyl-, or 

N-phenylacetyl-(l0,ll-dihydro-5H-dibenzoCa,d]cyclohepten-5-yl)- 

methylamine or -l-dO^l-dihydro-JH-dibenzoCa^Jcyclohepten- 

5-yl)-ethylamine and treating with phosphorus oxychloride, 

polyphosphoric acid or ester, phosphorus pentoxide, or mixtures 

thereof there are obtained, respectively, the quaternary Schiff 

base salts of the formula XXIX 2-methyl- f 2-ethyl, 2-allyl, 

2-cyclopentyl-, 2-cyclohexylraethyl, and 2-benzyl-l,7,8,12b- 

tetrahydrobenzoC6,7]cycloheptaCl,2,3-d,e]isoquinolinium phosphate 
2 3 1 

(XXIX, R = R * IT s K v R = methyl, ethyl, allyl, cyclopentyl, 
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cyclohexylmethyl, and benzyl), 1,2-diraethyl-, l-methyl-2-ethyl-, 
l-raethyl-2~allyl- , 1-me thyl-2-cyclopentyl- t l-mothyl-2-cyclohexyl- 
methyl-, and l-methyl-2-benzyl-l 1 7,8,12b-tetrahydroben2o[6 l 73- 
cyclohepta[l f 2,3-d,e]isoquinolinium phosphate (XXIX, R = R 2 = H, 
R 3 - Oily R 1 a methyl, ethyl, allyl, cyclopentyl, cyclohcxylmethyl, 
and benzyl), and their respective 3-methyl, 3-ethyl, 3-propyl, 
3-isopropyl, 3-butyl, 3-isobutyl, 3- amyl, 3- isoarayl, 3-hexyl, 
3-heptyl, 3-octyl, 3-decyl, 3-allyl, 3-piethoxymethyl, 3-cyclo- 
propyl, 3-cyclohexylmethyl, 3-phenyl, and 3~benzyl derivatives. . 

In the sane manner, when using as starting material the 
1-,2-,3-t'or ^-methyl, 1,^-dimcthyl, 3-t-butyl, 1-, 2-, or 3- 
chloro, 3-fluoro, 3-bromo, 2,7-dibromo, 2- or 3-hydroxy, 2- or 
3-nethoxy, 2-acetoxy, 3-methylthio , 3-methylsulfonyl, 3-trifluoro- 
methyl, *>-amino, ^-mcthylamino, 3-dimethylaminosulfonyl, 3-bromo- 
7-diirtothylaninosulfonyl, 3,7-dinitro or 3>9~dinitro derivative* of 
the tf-methyl, N-ethyl, N-allyl f N-cyclopentyl, N-cyclohexylmethyl , 
or N -benzyl derivatives of N-formyl~ f N-acetyl~, N-propionyl-, 
N-butanoyl-, N-isobutanoyl-, N-pentanoyl- f N-isopentanoyl-, 
N-hexanoyl-, N-isohexanoyl- t N-heptanoyl-, N-octanoyl-, N-nonanoyl- t 
N-undecanoyl-, N-propenoyl- , M -me thoxy acetyl-, N-cyclopropyl- 
carbonyl-, N-cyclohexylacetyl- , N-benzoyl-, or N-phenylacetyl- 
<10,ll-dihydro-5H-dibenzo[a ,d]cyclohepten-5-yl)-nethylamine or 
-l-(lO,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-ethylamine 
and treating" with phosphorus ^xychlorid^poly^ 
ester, phosphorus pentoxide^or mixtures thereof -there are 



AHP-53^ 



obtained, respectively, the 2-raethyl, 2-ethyl, 2-allyl, 2-cyclo- 
pentyl, 2-cyclohexylmethyl, or 2-benzyl derivatives and their 

I- methyl derivatives and their 3-methyl, 3-ethyl, 3-propyl, 
3-isopropyl, 3-butyl, 3-isobutyl, 3-amyl, 5-isoamyl t 3"hexyl, 
3-heptyl, 3-octyl, 3-decyl, 3-allyl, 3-methoxymethyl, 3-cyclo- 
propyl , 3-cyclohexylraethyl , 3-phenyl , and 3"benzyl . derivatives , 

. of the 6- or 9, 5- or 10-, h- or 11-, or 12-methyl, 

• 9,12-dimethyl, h- or ll-t-butyl, 6- or 9", 5~ or 10- or or 

II- chloro, 4- or 11-fluoro, *f- or 11-broao, H,10- or 5,11- 
dibrono, 5- or 10-hydroxy or h~ or 11-hydroxy, 5" or 10-rk-thoxy 
or. k- or 11-wethoxy, 5- or 10-acetoxy, h- or 11-rncthyithio, 

or 11-methylsulfonyl, l \- or ll-trifliioror.u: thyl, 12-amino, 

12-methylamino ? . h- or 11-dimethylaininosulfonyl, 'r-brono-ll-. 

diraethylaminosulf onyl or 11-bro^o-^-dinethylaninoGulf cnyl , 

^,11-dinitro and '1,9- oi\6,J.l-dinitro derivatives of 

1 f 7 , 8 , 12b- 1 etrahydr obenzo[6 ,7J cyclohepta [1 , 2 , 3-d , e]isoquinolinium 
phosphate. 

(c) To a solution of l,7t8,12b-tetrahydrobenzo[6,7]cyclo- 

heptaCl,2,3-d t e]isoquinoline (20.0 gm. , 0.086 m) in 250 ml 
acetone is added 32 ml methyl iodide and the mixture is stirred 
to yield an oil. The mixture is refluxed for 2 hours and stirred 
at room temperature overnight to yield yellow crystals which are 
removed by filtration. Recrystallization from 300 ml 95& ethanol 
yields 2-methyl-l ,7 ,8 , 12b-tet rahydrobenzo[6 , 73 cyclohepta [1 , 2 , 3-d , e] 
isoquinolinium iodide (XXIX, R = R 2 = R 3 = H, R 1 = CH , Z~ = i") 
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m.p. 2l4-217°C; \ 



EtOH 



max 



290 mu, c 1^,250 




KBr 



max 



1666 cm 



In the same manner, when using ethyl bromide instead 
of methyl iodide there is obtained 2-ethyl-l,7,7,12b-tetra- 
hydrobenzo[6 ,73cyclohepta[l ,2 ,3-d , e]isoquinolinium bromide , 
m.p. 210°C. When using dimethyl or diethyl sulfate instead of 
methyl iodide or ethyl bromide, the sulfate salts of the above 
quaternary Schiff bases are obtained. 

(d) A solution of 1 g of 11-chloro-l, 7, 8,12b -t etrahydr o- 
benzo[6,73cyclohepta[l,2,3-d,e]isoquinolino, obtained as 
described in Example 23(b) in 25 ml of acetone is refluxed 
fo$ one hour with 5 ml of ethyl iodide. The precipitate is 
filtered and recrystallized from ethanol, to yield 11-chloro- 
2-ethyl-l 1 7,8,12b-tetrahydroben2o[6,7]cycloheptCl,2 l 3-d t e]- 
isoquinolinium iodide, m.p. 2l8-222°C. 

In the same manner, but using methyl iodide instead 
of ethyl iodide, there is obtained ll-chloro-2-methyl- 
1 , 7 1 8 , 12b-t etrahydr obenzo [6 ,7] cy clohepta [ 1 , 2 , 3-d , e] isoquinol inium 
iodide, m.p. 227-232°C # 

(e) In the same manner, by using as starting material any 
of the derivatives of 1, 7,8, 12b-t etrahydr o[6, 73 cyclohept a- 
[l,2,3-d,e]isoquinoline obtained as described in Example 23 and 
reacting thera with methyl, ethyl, allyl, cyclopentyl, cyclohexyl- 
raethyl, or benzyl chloride, bromide, iodide, or sulfate, the 
correspondingly substituted 2-methyl-, 2-ethyl-, 2-allyl-, 
2-cyclopentyl-, 2-cyclohexylraethyl- , and 2-benzyl-l l 7,8,12b-tetra- 
hydrobenzo[6 , 7] cyclohept a[l ,2 , 3-d , e] isoquinolinium chlorides , 
bromides, iodid s, and sulfat s are respectively btained. 
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EXAMPLE 28 

(a ) 2-Ethyl-l ,7,8, 12b-t etrahydrobenzo[6 , 73 cyclohept a- 

[1, 2, 3-d, e3isoq"uinolinium phosphate or bromide (9.0 g), obtained 
as described in Examples 27(a) or (c) respectively, is dissolved 
in ethanol (90 oil) and sodium borohydride (10.0 g) is added. 
The mixture is refluxed for 16 hours, the solvent evaporated 
under reduced pressure, and the residue is distributed between 
water and benzene. The benzene phase is dried with sodium 
carbonate, and evaporated to give 2-ethyl-l,2,3,7,8,12b-hexahydro- 
benzoC6,7]cycloheptaCl,2,3-d,e]isoquinoline, identical in all 
respects with a sample prepared as described in Example 17(d). 
The same compound is also obtained when using lithium aluminum 
hydride in tetrahydrofuran instead of sodium borohydride as 
above. 

In the same manner, by using as starting material 
ll-chloro-2-methyl- and ll-chloro-2-ethyl-l,7,8,12b-tetrahydro- 
benzo[6,73cyclohepta[l,2,3-d,e3i a oquinolinium iodide, obtained 
as described in Example 27(d), there are obtained ll-chloro-2- 

methyl-l,2,3,7,8,12b-hexahydrobenzoC6,73cycloheptaCl,2,3-d,e3- 
isoquinoline, HMH (CDCl^ lk<) Hz (NChy, 1,00-WO Hz (aromatic), 
hydrochloride salt prepared with ethereal hydrogen chloride, 
m.p. 230-2^0°C (from isopropanol-ether), and ll-chloro-2-ethyl- 

l,2,3,7,8,21b-hexahydrobenzo[6,73cycloheptaCl,2,3-d,e3isoquinoli'ne, 
NMR (CDC1 3 ) 187 Hz (NCH 5 ), 79 Hzf-CRy, koO-kkO Hz (aromatic), 
hydrochloride salt prepared as above, m.p. 250-255'C (from 
isopropanol-ether). 
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In the same manner., by using as starting material any 
of the quaternary Schif f base salts obtained as described in 
Example 27 and treating with sodium borohydride or with lithium 
aluminum hydride, the correspondingly substituted derivatives 
of 1,2, 3,7,8, 12b-hexahydrobenzoC6,7]cyclohepta[l,2,3-d,e3- 
isoquinolino are obtained, identical with the same compounds 
obtained as described in Examples 17 and Zh are obtained, 
(b) One equivalent of 2-methyl-l,7,8,12b-tetrahydrobenzo- 
C6,73cycloheptaCl,2,3-d.eJisoquinoliniun iodide, obtained as 
described in Example 27(c) is added in small portions with 
stirring to an ethereal solution of two equivalents of methyl 
magnesium bromide. The mixture is refluxed for one hour, 
cooled, saturated aq B *ous..iu a iii ra ^ ethsr 
layer separated, washed with water, dried over anhydrous 
magnesium sulfate, and evaporated, to yield 2,3-dimethyl- 
l,2,3,7,8,12b-hexahydrobenzo[6,7]cycloheptaCl,2,3-d,e]- 
isoquinoline, ro.p. lO^C after crystallization from hexane, 
also characterized as the hydrochloride salt with ra.p. 272°C 
after crystallization from chloroform-ether. 

In the some manner, by using ethyl, propyl, iso- 
propyl, butyl, isobutyl, amyl, isoamyl, n-hexyl, n-heptyl, n-octyl, 
n-nonyl, n-decyl, allyl, methoxymethyl, cyclopropyl, cyclo- 
hexylmethyl, phenyl, or benzyl magnesium bromide and 2-methyl 
or 2-ethyl-l,7,8,12b-tetrahydrobenzoC6,73cyclohepta[l,2,3-d,eJ- 
isoquinolinium iodide, the following derivatives of 1,2,3,7,8,12b- 

hexahydrobenzoC6,7]cyclohepta[l,2,3-d,e3isoquinoline are 
obtained: 
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2-raethyl-3-ethyl*, 


ffl. p. 86-87°C (hexane) 


Hydrochloride m.p. 210- 
j 212°C (acetone-h xane) 


2-methyl-3-propyl- t 


NHR(CDC1 ):158 Hz (NOL), 
130-l«fO Hz (-CH..-, -CH*) 
5 2 


Hydrochloride m.p. 217- 
220°C (methanol-hexane) 


p-methyl^-isopropyl- 


, NMK(CDC1 ):158 Hz(NCH-), 
39 Hz and 63. Ha (-CH^J 


Maleate ra.p. 185 0 
1 (ethanol) 


|2-methyl-3-n-butyl- , 


m.p, 68° (hexane) 


1 Hydrochloride m.p. 214- 

I 2l6°C CaCetOnP— hp vano \ 


2-methyl*3-isobutyl- , 


NMR(CDC1 ):155 Hz(NCH_), 
3^ and 6d Hz (-CH,) 5 


I Maleate m.p. 163-166°C 
(acetone-ether) 


2-methyl-3-amyl- t 


Nfffi(CDCl )sl52 Hz(NCHj, 
.52 Hz (-CH 3 ), 80 Hz<-& 2 -) 


I Hydrochloride m.p. 188- 
190°C (hexane-ethyl 
acetate) 


2-methyl-3-isoarayl- , 


Nm<(CDCl_):156 Hz(MCH ), 1 
53 Hz (-CH(CH ) 1 ^ 


Hydrochloride m.p. 199- 
200°C (acetone-ether) 


2 -me t hy 1 -3-n -hexy 1 - f 
2-methyl-3-n-heptyl- , 


MMR(CDC1 ):153 Hz(NCH,), 
?eL uz \ -on j ; 9 70 Hz \ -CH^- ) 

NMR(CDC1 J:154 Hz(NCH,) f 
53 Hz (-(?H 3 ) 76 Hz(-C« 2 i) 


Hydrochloride m.p. l6l- 
165°C (ethyl acetate) 

Hydrochloride m.p. 140- 
±t±. 0 vacetone/ 


|2-methyl-3-n-octyl- t 


NMR(CDC1 ):155 Hz(NCH-) 

54 Hz(-CH ) 77 Hrf-rw^-\ 1 


Hydrochloride m.p. 14^- 
1H3°C (acetone) 


2-methyl-3-n-nonyl- , 


NMR(CDC1 ):155 Hz(MCH,), 1 
54 Hz(-Ci? 3 ), 76 Hz(-C^-) 


Hydrochloride m.p. 126- 
129°C (acetone-ether) 


|2-methyl-3-n-decyl- , 


NMRCCDC1 ):155 Hz(NCH ), 

53 Ha(CH|) f 76 Hzt-CH^-) | 


Hydrochloride m.p, 154°C 
(acotone-hexone) 


|2-mothyl-3-allyl- t 

2-raethyl-3-cyclo- 
propyl-, 

2-methyl-3- p henyl- , 


NJ;IR(CDC1 ):l 5 6 Hz(NCH,), 
285-380 Kz (-CH=CH-) 5 

NMR(CDC1 ): 163 HzOiCHj, T 

TW » w ****v c jr cxopropyiy j 

KMR(CDC1 ):137 Ha(NCH,) t | 
432 Hz (Aromatic) 3 


Hydrochloride m.p. 214- 
215°C( ethyl acetate- 

uGXaXl&J 

Hydrochloride a.p. 274- 
276°C (isopropanol-ether) 

Hydrochloride 3, p. 279- 
28l°C (nethanol-ether) • 


2-ethyl-3-methyl-, 


™.P. 96°C (hexane) " f 




2,3-diethyl-, 


m.p. 59°C (petroleum- 
ether) I 
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In the same manner by using methoxymethyl, cyclohexyl- 

methyl, r benzyl magri slum bromide, th 3-methoxym thyl, 

j^cyclohexylraethyl, and 3-benzyl derivatives of 2-methyl- and 

2-ethyl-l ,2 , 3 t 7 »8 , 12b-hexahydrobenzo[6 ,73 cyclohepta [1 , 2 , 3-d t e3 * 

isoquinoline are also obtained. 

- In the same manner f by using the Grignard reagents 

listed above and reacting then with the 6- or 9, 5" or 10-, 

4- or 11-, or 12-methyl, 9»12-dimethyl, 

4- or 11-t-butyl, 6- qr 9~i 5~ or 10- or h- or 

11- chloro, 4- or 11-fluoro, 4- or ll-brorao, 4,10- or 5 ill- 

. • * '* * » 

dibroao,. 5~ or 10-hydroxy or h- or 11-hydroxy, 5~ or 10-methoxy 

or. %- or 11-methoxy, 5~ or 10-acetoxy, 4- or 11-methylthio, 
or ll-methylsulfonyl, 4- or 11-trifliioronicthyl, 12-araino, 

12- nethylamino, h- 6r 11-dimethylaninosulfonyl, 4-bromo-ll- ; 
dimetliyianiinosulfonyl or ll-bromo-4-dincthyla'ninosulfonyl, 
**tll-dinitro and 4,9- oi\6^1-dinitro derivatives of 

l f 7»8 f 12b-tetrahydrobenzo[6 ,7DcycloheptaCl ,2 , 3-d , eDisoquinoliniuia 
©alts obtained as : described in Example 2? or with their 1-methyl 
derivatives or with their 2-methyl, 2-ethyl, 2-allyl, 2-cyclo- 
pentyl, 2-cyclohexylmethyl, or 2-benzyl derivatives or their 
1-metHyl derivatives, the correspondingly substituted 1,2,3,7,8,12b 

hexahydrobenzoCS^JcycloheptaCl^^-djeiisoquinolines are 
obtained* 
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EXAMPLE 29 

1,2,3,7,8, 12b-Hexahydrobenzo [6 , 73 cy clohepta [1,2, 3"d , e] - 
isoquinoline (5.0 g) , obtained as described in Examples 17 1 19 or 
Zh is refluxed over night with 10 ml of benzyl chloride in the 
presence of 10 g of sodium carbonate in 100 ml of ethanol. After 
filtration of the inorganic solids and removal of solvent , the 
residual oil is dissolved in benzene and filtered through ailica 
gel to yield 2-benzyl-l,2,3t7»8,12b-hexahydrobenzo[6,73cyclo- 
heptaCl,2,3-d t e]isoquinoline t NMR(CDC1 3 ) 320 Hz (CH^ ^36 Hz 
(aromatic benzyl). The hydrochloride salt is prepared with 
ethereai hydrogen chloride and has m.p. 228°C after crystalliza- 
tion from isopropanol-ether. 

In tho same manner, by using methyl iodide, ethyl 



bromide, isopropyl bromide or propargyl bromide, the following 
derivatives of 1, 2,3 »7t 8, 12b-hexohydrobenzo[6, 73 cy clohepta - 
[1,2, 3"d, e] isoquinoline are obtained: 



2-Methyl-, 


m.p. 90-91°C, 
(hexane) 


hydrochloride m.p. 268- 
272°C (raethanol-ether) 


2-Ethyl-, 


nup. 58.5 -60°C, 
(ethanol) 


hydrochloride m.p. 238°C 
(isopropanol) 


2-Isopropyl-, 


m.p. 67°C 
(ether) 


maleate m.p, 159°C 
(isopropanol) 


2-Propargyl-, 


m.p. 121°C 
(hexane) 


hydrochloride m.p. 22*+°C 
( ethanol) 


In the 


same manner, by using 


allyl, cyclopentyl or cyclo- 



hexylmethyl chloride, bromide, or iodide, the corresponding 

2-allyl,. 2-cyclopentyl, and 2?cyclohexylmethyl derivatives of 

1 ,2 , 3*7 * 8 , 12b-hexahydrobenzo[6 ,73cyclohepta[l ,2 , 3"d , e3iso- 
quinoline are also obtained. 
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In the same manner, by using as starting material the 
** * 
1-methyl derivative of the above starting material, or the 

>methyl, 3-ethyl, 3-propyl, 3"isopropyl, 3-butyl, 3-ieobutyl, 
J-anyl, 3-isoamyl, 3-n-hexyl, 3-n-heptyl, 3-n-octyl, 3-n-nonyl, 
3-n-decyI, 3-allyl, 3-methoxymethyl, 3~cyclopropyl , 3-cyclo- 
liexylmethyl^-phenyl, or 3-benayl derivatives, or the, 
6- or 9, 5- or 10-, ft- or llr, -or;12-methyl, 
9,12-dincthyl, ft- or 11-t-butyli 6- or 9-. 5" or 10- or ft- or 
11-chloro, ft- or 11-fluoro, ft- or ll-broso, ft,10- or 5iH" . 
fiibroao,. 5- or 10-hydroxy or ft- or 11-hydroxy, 5~ or 10-tnethoxy 
or. ft-* or 11-methoxy, 5" or 10-acetoxy, ft- or 11-mcthyithio, 
ft- ©r.ll-fflethylsulfonyl, ft- or ll-trifluoromethyl, 12-amino, 
l£-methyloroino, ft- 6r 11-diinethylaminosiilTcnyl, ft-brono-li-. 
dimctliylarainosulfonyl or ll-broao-«i-dincthylanino5ulfonyl t 
ft % ll-dinitro and ft,9~ or .6\;Ll-dinitro derivatives thereof, 
and reacting them with methyl, ethyl, allyl, cyclopentyl, cyclo- 
beaylmethyl, or benzyl chloride, bromide, or iodide in the manner 
described above, the 2-methyl, 2-ethyl, 2-allyl, 2-cyclopentyl , 
2-oyclohexylmethyl, and 2-benzyl derivatives of the above 
compounds are respectively obtained. 



\ 
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EXAMPLE 30 

(a) l,2,3,7i8,12b-HexahydrobenzoC6,7]cycl hepta[l f 2 t 3?d,e]- 
isoquinoline (3»2 g) is added with stirring and cooling to a 
mixture of formic acid (2.5 ml) and acetic anhydride (5.8 ml) 
which had previously been heated at 60°C for 2 hours. The 
mixture is kept at room temperature for 2k hours, then poured 
onto ice and water, neutralized with sodium carbonate solution 
and extracted with chloroform. The chloroform phase is dried, 
evaporated to dryness, and the remaining residue is crystallized 
from a benzene-hexane mixture to give 2-fornyl-l,2,3,7,8,12b- 
hexahydrobenzo[6 , 7] cycloheptaCl ,2 , J-d , elisoquinoline , m. p. 

1,2,31718, 12b-Hexahydrobenzo[6 ,?] cyclohepta [1 ,2 , 3"d , e] - 
iaoquinoline (9.^ g) is kept for 2*+ hours in a mixture of 
pyridine (50 ml) and acetic anhydride {kO ml). Addition of 
water and extraction with chloroform gives 2-acetyl-l,2 ,3,7,8 , 
^b-hexahydrobenzoCfi^JcycloheptaCl^^-d^Jisoquinoline, 
ra.p. 12^-126° when crystallized from acetone. 

By working in the manner described above, but using 
propanoic anhydride, propynoic anhydride, cyclohexylcarbonyl 
chloride, or benzoyl chloride instead of acetic anhydride, 
there are obtained 2-propenoyl-, 2-propynoyl-, 2-cyclohexyl- 
carbonyl-, and 2-benzoyl-l l 2,3i7i8,12b-hexahydrobenzo[6,73- 
cyclohepta [1 ,2 , 3-d , e] isoquinoline « 

(b) 2-Formyl-l,2,3»7i8,12b-hexahydrobenzoC6,73cyclohepta- 
[l,2,3*d,e]isoquinoline (5.0 g) prepared as described above, is 
added dropwise to a mixture of lithium aluminum hydride (2.5 g) 
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in eth r (200 ffll) and the mixture is refluxed for k hours. 
Additions of water followed by washing, drying, and evaporating 
the ether phase yields 2-methyl-l,2,3»7,8,12b-hexahydrobenzo- 
[6»7]cyclohepta[l,2,3-d,e]isoquinoline, identical in all 
respects with the compound described in Example 17(d) . 

2-Acetyl-l ,2 , 3,7 » 8 , 12b-hexahydrobenzo[6 ,7]cyclohepta- 
[l,2,3~d,e]isoquinoline (3.6 g) prepared as described in 
Example 8, is stirred, under nitrogen, with a 1 M- solution of 
diborane in tetrahydrofuran (30 ml) for 16 hours, then 2C# 
aqueous hydrogen chloride (100 ml) is added and the tetra- 
hydrofuran is evaporated under reduced pressure. The mixture 
is made alkaline with 1C# sodium hydroxide solution , and 
extracted with chloroform. The chloroform phase is washed 
with water, dried and evaporated. Crystallization of the 
residue from ethanol gives 2-ethyl-l,2,3,7,8,12b-hexahydro- 
bonzo[6 t 7]cyclohepta[l,2,3-d,e]isoquinoline, m.p. 58.5-6o°C t 
identical with the same compound described in Example 17(d). 

2-Acetyl-l ,2 ,3,7 ,8 , 12b-hexahydrobenzo[l ,2] cyclohepta- 
CS^iS-djeHisoquinoline (10.0 g) is refluxed for hours 
with lithium aluminum hydride (10.0 g) in **00 ml of tetra- 
hydrofuran. Addition of water followed by washing, drying 
and evaporating the organic phase yields the 2-ethyl derivative 
identical in all respects with the compound prepared as 
described above. 

In the same manner, when using as starting material 
2-propenoyl-, 2-propynoyl-, 2-cyclohexylcarbonyl-, or 2-benzoyl- 
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l,2,3,7,8,12b-hcxahydrobenzo[6 , "'Dcycloh pta[l,2 ,3-d,e]isoquinoline, 
obtained as described in Example 30(a), and treating with diborane 
or lithium aluminum hydride there are obtained 2-allyl-, 
2-propar gyl- , 2-hydr ohexylmet h^l - , and 2-benzyl-l ,2 , 3 % 7 % 8 ,12b- 
hexahydrobenzo[6,7Jcyclohepta[l,2,3-d,e]isoquinoline, respectively. 

(c) l^^^iSaSb-HoxahydrobenzoCe^DcycloheptaCl^^-d^]- 
isoquinoline (7.05 g) is dissolved in 8 ml of ethylene dichloride. 
IN sodium hydroxide (33 ml) is added and to the vigorously 
stirred mixture, at 0°C, is added ethyl chloroformate (3.6 g) 

in ml of ethylene dichloride. The mixture is stirred at 
room temperature for 90 minutes, then the organic phase is 
separated, washed with water, dried and evaporated. The result- 
ing residue is crystallized from hexane to give 2-carbethoxy- 

l f 2,3»7,8 1 12b-hexahydrobenzo[6 1 7]cyclohepta[l > 2 l 3-d,e]isoquinoline, 
m.p. 92-98°C. 

2-Carbethoxy-l , 2 , 3 » 7 , 8 , 12b-hexahydrobenzo[ 12 , ] cyclo- 
heptaC3i^t5"*d f e]isoquinoline (3.0 g) prepared as described above, 
is added to a mixture of tetrahydrofuran (100 ml) and lithium 
aluminum hydride (3.0 g). The mixture is refluxed for 2k hours. 
Additions of water followed by washing, drying and evaporating 
the organic phase yields 2-methyl-l,2,3,7,8,12b-hexahydrobenzo- 
[6 f 7]cyclohepta[l,2,3-d,e]isoquinoline, identical in all 
respects with the compound described in Example 17(d). 

(d) 1,2,3,7,8, 12b-Hexahydrobenzo[6 , 73 cy clohepta [ 1 , 2 , 3-d , e] - 
isoquinoline (10.0 g) is added to a mixture of formic acid (10 ml), 
36# aqueous formaldehyde (10 ml) and water (10 ml). The 
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mixture is heated on a steam bath for 2 hours, then wat r (100 ml) 
is added, then ammonium hydroxide, until the reaction mixture is 
alkaline. Extraction with chloroform followed by washing* 
drying and evaporating the chloroform phase yields a residue. 
Crystallization from hexane gives 2-methyl-l,2,3i7»8,l2b-hexahydro- 
benzo[6 l 7]cyclohepta[l 4 2,3"d 1 e]isoquinoline f identical with the 
same compound described in Example 17(d). 

By working in the same manner as described above* but 
using acetaldehyde instead of f ormaldehyde , 2-ethyl-l,2,3»7i8 ,12b- 
hexahydrobenzoC6 $ 7]cycloheptaCl,2 jj-d^ejisoquinoline is obtained, 
identical in all respects with the compound described in 

Example 17(d). 

Alternatively, ]£,3i7,8,12bHiexahydrobenzo[6,7]cyclo- 

hepta[l,2,3-d,e]isoquinoline (9.^ g) and acetaldehyde (5.0 g) are 
combined with ethanol (100 ml) and platinum oxide (0,5 g) and 
shaken with hydrogen at 6o°C and 30 p.s.i. for four hours. 
Filtration and evaporation of the solvent yields the 2-ethyl 
derivative identical in all respects with the compound 
identified above. 

By working in the same manner as that described above, 
but using formaldehyde instead of acetaldehyde there is obtained 
2-methyl-l ,2,3,7,8, 12b-hexahydrobenzo[6 ,73 cyclohepta[l ,2 , 3~d , e] -v 
isoquinoline, identical with the compound described in 
Example 17 (d) 

In the same manner, by using as starting material the 
1-methyl and/or 3-methyl, 3-ethyl, 3-propyl, 3-isopropyl, J-butyl, 
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3-isobutyl, 3-amyl, 3-isoamyl, 3-hexyl, 3-heptyl, 3-octyl, 3-nonyl, 
3-decyl, 3-allyl, 3-methoxymethyl, 3-cyclopropyl , 3-cyclohexylnothyl* 

3- pbenyl, 3-benzyl and/or 6- or 9, 5" or 10-, or 11-, or 12-methyl, 
9,12-dimcthyl, or 11-t-butyl, 6- or 9", 5- or 10- or 4- or 

11- chloro, h- or 11-fluoro, or 11-broao, 4,10- or 5,11- 
dibrono,, 5- or 10-hydroxy or h- or 11-hydroxy, 5- or 10-methoxy 

or. h- or 11-methoxy, 5- or 10-acetoxy, 4- or ll-mothylthio, 

4- or 11-methylsulfonyl, 4- or 11-trifluoronicthyl t 12-amino, 

12- methylnmino, 4- or 11-dimethylaminosulfonyl, 4-brbno-ll-. 
dimethylaminosulfonyl or 11-broiao-^-dimethylaninosulfonyl, 
4 t ll-dinitro and 4,9- or.6,Jl-dinitro derivatives of 

1 1? i3i7 18 |12b-hexahydrobcn2ioC6 ^ilcycloheptaCl ,2 ,3"d , e]isoquin- 
oline, and reacting them with the alkylating or acylating agents 
or with the aldehydes described above, there are obtained the 
2-raethyl, 2-ethyl, 2-allyl $ 2-propargyl f 2-cyclohexylmethyl and 
2-benayl derivatives of the compounds listed above, respectively. 
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The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined 
as fol lows: 

I. A process for preparing a compound of formula 




XXVMa 



in which R represents one or more substi tuents, either the same or 
different from each other, selected from the group consisting of 
hydrogen and halo; R 1 is hydrogen; and R 5 is hydrogen or lower 
alky I, which comprises: 

(a) reacting an Isocyanate of formula XXIV 




In which R and R 3 are as defined herein with a mineral acid to 
obtain the corresponding amine of formula JX In the form of 
Its corresponding acid addition salt; treating said last-named 
acid addition salt with alkali, to obtain the corresponding amine 
of formula IX 
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in which R and R 3 are as defined herein and R 1 is hydrogen; 
and reacting said amine with a formylating ag nt to obtain the 
corresponding compound of formula XXVI la in which R and R 3 are 
as defined herein and R 1 is hydrogen; or 

(b) reacting an isocyanate of formula XXIV in which 
R and R 3 are as defined herein with formic acid to obtain the 
corresponding compound of formula XXV Ma in which R and R 3 are 
as defined herein and R 1 is hydrogen. 

2. The process of Claim I for preparing a compound of 
formula XXV Ma of Claim I wherein R, R 1 and R 3 are as defined 
therein, which comprises reacting an Isocyanate of formula XXIV 




in which R and R are as defined herein with a mineral acid to 
obtain the corresponding amine of formula JX in the form of its 
corresponding acid addition salt; treating said last-named acid 
addition salt with alkali, to obtain the corresponding amine of 
formula IX 




In which R and R are as defined herein and R is hydrogen; and 
reacting said amine with a formylating agent to obtain the 
corresponding compound of formula XXVI la In which R and R 3 are 
as defined herein and R 1 Is hydrogen. 
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3. The process of Claim I for preparing a compound cf 
formul a -XXVfta of Claim I wherein R, R 1 an d R 3 are as defined 
therein, which comprises reacting an isocyanate of formula XXIV 

of Claim I in which R and R 3 are as defined herein with formic acid 
to obtain the corresponding compound of formula XXVI la in which R 
and R 3 are as defined herein and R 1 is hydrogen. 

4. The process of Claim 2 wherein the isocyanate of 
formula XXIV is prepared by a process comprising reacting a 
5-alkanoic acid of formula XV 




XV 



R 3 -CH-C00H 



In which R and R 3 are as defined therein with a halogenating agent 
to obtain the corresponding acid hallde; treating said acid 
hallde with an alkali metal azide, to obtain the corresponding 
acid azide; and heating said acid azide to obtain the corresponding 
isocyanate of formula XXIV . 

5. The process of Claim 3 wherein the isocyanate of 
formula XXJty. is prepared by a process comprising reacting a 
5-alkanolc acid of formula XV 




XV 



l^-CH-OObH 



in which R and R 3 are as defined therein with a halogenating 
agent to obtain the corresponding acid hallde; treating said 
acid hallde with an alkali metal azide, to obtain the corresponding 
acid azide; and heating said acid a2 -de to obtain the corresponding 
Isocyanate of formula XXIV . 
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6. The process of Claim 2 wherein the isocyanate of 
formula XX rv is prepared by a process comprising reacting a 
5-alkanoic acid of formula XV 




In which R and R are as defined therein, or its corresponding 
acid halide or its corresponding methyl ester with hydrazine 
hydrate to obtain the corresponding acid hydrazide; treating 
said last-named hydrazide with an alkali metal nitrite in the 
presence of an acid to obtain the corresponding acid azide; and 
heattng said acid azide to obtain the corresponding isocyanate 
of formula XXIV. 

7. The process of Claim 3 wherein the isocyanate of 
formula XXIV Is prepared by a process comprising reacting a 
5-alkanoic acid of formula XV 




in which R and R are as defined therein, or its corresponding 
acid halide or its corresponding methyl ester with hydrazine 
hydrate to obtain the corresponding acid hydrazide; treating 
said last-named hydrazide with an alkali metal nitrite in the 
presence of an acid to obtain the corresponding acid azide; 
and heating said acid azide to obtain the corresponding 
Isocyanate of formula XXIV; 
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8. The process of Claim 4 or 5 wher in the 5-alkanoic 
acid of formula XV in which R and R 3 are as defined therein is 
prepared by a process comprising reacting a compound of formula _M 




It 



in which R is as defined therein with a di-(lower alky I )phosphono- 
alkanoic acid lower alkyl ester of the formula (lower alky 1-0) P- 
<-*Wm in which R 3 is as def i ned , n +he firs+ ins+ance gnd * 
M is the group COO-dower alkyl) in the presence of a base to 
obtain the corresponding y I idenealkanoic acid lower alkyl ester 
of the formula XI ii 




XI II 



in which R, r3, and M are as def|ne(j hQrein . ^ 
of formula ALU with a mineral acid or with an alkali metal 
hydroxide to obtain the corresponding 5-y I Idenealkanoic acid 
of formula XI 




XI 



-C-CCOH 



In which R and R 3 are as defined herein; and treating said 
5-y I Idenealkanoic acid of formu la XI with a reducing agent to 
obtain the corresponding 5-alkanoic acid of formula XV. 
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9. The process of Claim 6 or 7 wher in th 5-alkanoic 
acid of formula XV in which R and R 3 ar as defined therein is 
prepared by a process comprising reacting a compound of formula JJ. 




1 1 



in which R is as defined therein with a df( lower alky I )phosphono- 
alkanoic acid lower alkyi ester of the formula (lower alkyl- 
0) 2 P(->0)CHR 3 M in which R 3 Is as defined in the first instance 
and M is the group C00( lower a Iky I) in the presence of a base 
to obtain the corresponding y I idenealkanoic acid lower a Iky I 
ester of the formula XI 1 1 



mi 




In which r, R 3 , and M are as defined herein; treating said compound 
of formula XI n with a mineral acid or with an alkali metal 
hydroxide to obtain the corresponding 5-y I idenealkanoic acid 
of formula X\ 



XI 



In which R and R are as defined herein; and treating said 
5-y I idenealkanoic acid of formula Xi with a reducing agent 
to obtain the corresponding 5-alkanoic acid of formula XV. 
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10. The process of Claim 4 or 5 wherein the 5-alkanoic 
acid of formula XV in which R and R 3 are as defined ther in is 
prepared by a process comprising reacting a compound of 
formula IT in which R is as defined therein with a lower aikyl 
ester of an Of-haloa I kanoic acid of the formula XCHR 3 C00( lower 
alky I) In which X is a halogen with an atomic weight greater 
than 19 and R 3 is as defined herein in the presence of zinc 
metal, to obtain the corresponding 5- hydroxy- 5-alkanoic acid 
lower alky I ester of formula X 




R X 
'C00< lower a Iky I) 

In which R and R 3 are as defined herein; treating said lower 
alkyl ester of formula X with a mineral acid to obtain the 
corresponding 5-y II denea I kanoic acid of formula Xi in which 
R and R are as defined herein; and treating said 5-ylldene- 
alkanoic acid of formula Xi with a reducing agent to obtain 
the corresponding 5-alkanolc acid of formula XV. 

M. The process of Claim 6 or 7 wherein the 5-alkanoic 
acid of formula XV In which R and R 3 are as defined therein is 
prepared by a process comprising reacting a compound of formula 
H In which R is as defined therein with a lower alkyl ester 
of an 0£-haloalkanoic acid of the formula XCHR 3 C0O( lower alkyl) 
in which X is a halogen with an atomic weight greater than 
19 and R 3 is as defined herein, in the presence of zinc metal, 
to obtain the corresponding 5-hydroxy-5-a I kanoic acid lower 
alkyl ester of formula X 




CHR 3 C00( lower alkyl) 
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in which R and R 3 are as defined herein; treating said lower 
alkyl ester of formula X with a mineral acid to obtain the 
corresponding 5-y I idenealkanoic acid of formula XI in which 
R and R 3 are as defined herein; and treating said 
5-y I idenealkanoic acid of formula XI with a reducing agent 
to obtain the corresponding 5-alkanoic acid of formula XV. 

12. The process of Clain- I or 2 wherein the mineral 
acid is hydrochloric acid and the formylating agent is selected 
from the group consisting of formic acetic anhydride, chloral, 
formic acid, and a lower alkyl formate. 

13. The process of Claim 4 or 5 wherein the halogenating 
agent is thionyi chloride and the alkali metal azide is sodium 

az i de . 

14. The process of Claim 6 or 7 wherein the alkali 
metal nitrite is sodium nitrite. 

15. The process of Claim l : wherein R and R 3 both 
are hydrogen. 

16. The process of Claims 2, 3 or 4 wherein R and 
R 3 both are hydrogen. . . 

17. The process of Claims 5, 6 or 7 wherein R and 
rh hydrogen. 

18. The process of Claim I wherein R Is chloro and 
R 3 is hydrogen. 

19. The process of Claims 2, 3 or 4 wherein R is 
chloro and R 3 Is hydrogen. 

20. The process of Claims 5, 6 or 7 wherein R is 
chloro and R 3 is hydrogen. 



R 3 are both hydrogen ♦ 
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